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(57) Abstract 

PURPOSE: To form a buried 
interconnection which is dense and 
whose reliability is high by a method 
wherein a heating treatment is 
executed in such a way that a 
groove or a contact hole is filled by 
the reflow of a conductive film, the 
conductive film in parts other than 
an electrode-interconnection 
formation region is then polished 
and removed and an electrode is 
formed. 

CONSTITUTION: When an electrode 
interconnection is formed on a 
semiconductor substrate, a 
conductive film 8 which is 
composed mainly of Cu, Ag or the 
like is formed on a semiconductor 
substrate face 9 in which a groove 6 
and a contact hole are formed in 
advance in a region in which the 
electrode interconnection is to be 
formed, a heat treatment is 
executed while an oxidizing gas is 
being supplied, and the groove 6 and 
the contact hole are filled by the 
reflow of the conductive film 8. 
Then, the conductive film 8 other 
than that is polished and removed, 
and the electrode interconnection is 
formed. In addition, in a heating 
treatment, a reducing gas is 
supplied in addition to an oxidizing 
gas, and the conductive film 8 is 
made to flow or reflow by using a 
local oxidation- reduction reaction 
so as to be buried. 
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CflKctttf* r £ £1-51**51 1 R«t 

t i>\<^-r*ifrm$Wi£titc¥mfcmm±\^ c u , A g *5i 

Xftai<0')rt£< £ 1 l«£±#fc-t5#«Mfcfi!aJ('f-5I 

tr r £ £ 1" 5 f*#3t 1 £ fc 14 2 «|E*gco^)* 0 

SrttiDU 30 

* UKiiaiil 5 r £ £#^£1" 5 

¥^S«±©mffilBi§S£^r^£ffi«(;:, Sl^tf 
flflffi^iU' 3 >-^^ W> f £< fc^-fix*^ 40 

[11*316] ¥mw&m±.izw,iimm*:Btfz-rz>¥m 



#Hfl¥8- 3 16 2 3 3 
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^y^* hit;— ju<o>p%< £ fcv^fft^Sr^tSU 

r>*ii7Ltt**^ ttt«&i-5 r £ t-rzmxm 6 tests 

»R$*vfc*»#:3S«S:*Pj»i-5 £ £ t te. < £ 

gtflstt*** Sr*^ L ft # , Cu, Agfc i t>*AuCD'> ft < £ 

Cu, Ag*5il>'Au©'>ft< £ t limits 

± LKaTctt*'^ *rtt»i- 5r^Mi:t5 ft #S 8 15 

[If *^ 1 0 ] HWBlWrlBafcfc i if a > ^ h * -yu© 
'>/i< i:t^^•f^^*^ s ^tS:^^^fe^#:*^S±^-^ Cu, 
Ag*sJ:otAu©'J"5i< bi> l«^±#£i-5^SM&^)S 

S *"&t? r £ «r^tt £ i" 5 ft #9 8 * fc (4 9 IE*©^ 
[W*5 1 1 ] **#:S«±^«®iB^^^-t-5^ 

<l4AuSr±flsi-*-iBt, *fc(4Cu, Agtb<l4Au©ifft 

mtm*Mi&Ltz¥mfcmfc*ijm-t?> t ti>iz. cu. 

Ag*5it>'Au©/>^< £t la^HtJfS^fciUJ/^fcrt^ 
h^-yurttC^K^-tir-C, Cu, Ag*3±tfAu©'>:fc 
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l iE«tco*i£. 

[11*513] ¥Wfc»S±fcmife*«:»riW-a* 
[0 0 0 1] 

tt> flWRtt©i*V^m«KaiSr«^.fcSii|ii»#«ll'bU< 
[0 0 0 21 

[0 0 0 3] roa^2»fr^B(-*5VNTI4, W 

flsx-tt, RCilM/^t&F^iSift-oXV^,, roRGlJE 

4e*fc«J«i-5E«»»i: LTtt, Alfc L< HtAl£ 
SfefcttAiiU *>o«:ftoiSttft 

[0004] mfcwmwm<o$mik\zn, zvta 

IfltLt, — jKWt RIE(Reactive Ion Etching)^ 

feix.li'AlS2itll-*S^TM:, MX7u-tXT'<D]) V 
777 4 k:*s»t 53t©SI*fc ± -5**®«4ffljH, RIE 

*^<0P5H*s*)5. -tLX, r^ejeoBaffitiioX, IB 
[0 0 0 5] Cuigi^co##(c:*j^x«, fci^li* 
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mtt. Ui6>L, wHf>oS^S*iE:u#4^^h«-t 

U</^©X% ^«)(cm^SB^©»*DX^jtj5)cX- 

[0 0 0 6] Sfcfc, -ety? y v^teisi&attinx 

©«{**K i o T«fe£iKlM<04aift*£ CM^ttk'om 
HA***. 

[0007] tuia^^^BoMitxsxcosa^iipx* 

Loofc5„ i"'tCtJ*j, CMP( Chemical Mechanical Poli 

shing)swco^atij:9, i^jbt?, m 

»©«liEi»«:»J*r*ri*s^riBt*o-C, Al^Cu^ 

mm (wnot) ::©i&iMJt©miHEisifci&di-*- 

[0 0 0 8] ftwt\ «IE*fttt*ifoJnXSrl6UteB5 
(Sti3Hk*'<y9) , t U< tt CVD^ifO^ffiHiJ: 

Bfif5it« (fiKflt) tfc^jg^y 7n-jt mteztm 

[0 0 0 9] rcDtt, •Hgtl)§Bfc5V^^lTJl®ffiiOffi 

[0 0 10] *j3, iBi^ffl^Ji^y 7P-Jt *rtS: 
^5**L«)5fcfeOjinjlW!Mir4, (l)&JURj$Mt& W 
KStc»ofcSSfr575\ (2)»fcCu^»Ag«)fi!tR«, - 

E!IMaa©*&. AUSSro^^-s^^jy^ ( N 2 fei 

H 2 <Di&£jf*T\ H 2 «g«10~20%) 4>T'tT 

5. 

[0 0 1 1] 0*15, vvf*W9#£-fc, SWbtt^^Sr* 

[0012] :;•(?, ttjfsii 7n-s^*aaiiafeox, 

50 [0 0 1 31 SS 1 (Ctt, 025 (A) tc^CWCl^i 5 



5 

SflHfi> ll«f^ l.5~ 2.0ffiF©*«*taiJWiS*i 

z<otc^ y 7nHR«y!»g-c, sum*'*-;* 

5?3a#*£U 025 (B) fcftsSttfcSH-J: 5 fc. WE 
m 1 fc£?L 4 #Bl& • L T IJ 7 a - £ . 
fcfc. H»cj8V>T, 2, 5 li Si0 2 JK, SiHRfcif©» 

[0014] rojss flfjfeiBi&ffl&Ji 
». *©&»Al*j*#teJ:Bauno*^-*2a±©*SS! 

*»*^^J:oT»IrI±*«»»LT, £©S*W£©fifc 

S (^y^y^*) tfSil*, yy s, v?3at^-r^^.^-^ 

U r©^teil^©f&&3T-ttS&T*#^©T\ 
©«© cMpr*iaia*Bitfe^#, iam^c^^eu 

[0 0 15] ^2(C(4, 1226 (A) fc&SttKTjrfJ; 5 

©j*«fe)3s»ura;*^-;*2a±KKv<a:tf tax, #1 

teSTL 4 Ct\ SB^omfflttiSTt U < ttffrMWft 
£fr 5: iKioT, E26 (A) fc«5$#jfcS*1-.fc 5 

B. IfBi^/i'^f-W^SrlHBi* i: L 3 0»tb 

f>fiit»f>ix5. -tut\ r©it©*tflJg3©# 
»#lRjf4;*^-;*2B±©l£8»i:i* 1 rt©i#:f»©|H« 
■Cft* 5, ¥ttfci*-C{K£*-ai:SHI© 4~ 3*fca»Jfc 
«LrKlC«S3itrt-5. o*5, 026 (B) lzJg&&}lz. 

©*/<y*-C*»Sit.Si:, ffittKtffrg-y 

1 F*Jic£?L 4 £3 r bhbZ. 
[0016] H27 (A) , 27 (B) *3±U?27 (C) 

JSi LTCu#«a&**L5#tt*^ttte*Lfc'b© , T? 
fttT-fiffcixi. *l«rRttfcSi««ffifc*t 
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[0017] ;rr\ si*K*iPiRu**s6^s'^y 
yymz£^xfm*'ft^tcm&, 1227 (a) tc^t-j; 

T, *irtt?©flHI«WB*i8Jiew5i:, JtlflOHlPWlw 
*5 ft -5 l:±ot * S M'> UT > *><y9 
10 tt-f©flllrt«^OA4*^tt*f6*v, 12127 (B) IdTjrt" 

*r«Lfc*44:*oT, 027 (C) ic*-*-* 5 \zM 1 4r 
INI 3 T-Sfeiitf :im4<4otli5. 

[0 0 18] ±l50i5tc, ii^Oifea^-C^^fi 1 
^-<-x2a±T'*t^^^— ^-/N^^Lfc 

-^2a±<7)±t«)KJf^#V>(DT\ W?E2ooP«gaSr» 
[0 0 19] £<b\z, CMPft^SrffiV^cffife^ie 

*7t, TiNS«> Cu^J;5t^a^i£t5:LJ,v^E^ffl 
WI3 TiNriSMM|e-C3b5fcit>. fciritiCuiBHSr 

40 [0 0 2 0] W|BS«)ii^B«l*SC^i5E«© 

jgj*-<M*, cypxs-e'p»'ScA»»«r*y y>v^br 

rotm©aW?*^^*<OfflJBISrf|5-3fc!7, 
[0 0 2 1] roi5<clHHfc»UT, TiNMi 19 

*t*^fi<, *y y^y^iis-bSVN c k 

50 ©ffifl3ait*W3*tTV*3. OH^SWKitM 
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TiNW©»*H:pIffii:<c5#, CJR©K5*SrBi-5. * 

[0 0 2 2] 10 
WW#MU± 5 ti-5BMI] SfrfB CMPSWSripJffl-t 

iTSriiilU-C, fci*.»iSia6Kfi*T?ai»U 

14, fci^.tfiftSf^f'T* 750*C, 10#^-h<E>S&#yi;4S J K 
[0 0 2 3] ZL<Djtt1$<0 — LT, ^V^t^OiS 

k&*iWt* y ^— v-a ^^s/^tst^fejxrv^s. 30 

* ffflgfc Jfc^—tfrSfi < i& < , ^Ste t L < l4Sjgtt& if 

[0 0 2 4] Sfc, ffi©«IBI(l©Ji?riJ#afci: LT, S 

D? CVD (Chemical Vapor Deposition)!^ J; -5?f 
#©©*|J/B <b *> 4 , v ^"f nroi^ t fiflSttl:: * ^5ts» 

[0 0 2 5] **ISI4±1E*ttfl!:*ftttT**ixfct© 
T\ -M)*M*SfWLfcliIJ:)tKW 40 
T-y «&EIMgj5jl4Httfr/&t- 

AMI'S r t t*V 1 5¥»#8Jt©»iS^ife*rj8*-f5 

[0 0 2 6] *fc, *%^»tttt£ift^/iKfittS:jiKi- 

?#, 3^** /Mi, aS®&£y — $.£.5- £ 

T?« »a*K«H SrJKJ5W5 (C^fcoT, ftt& fcflMStt© 

Htt-f5ri:*B6<j4:-*-5. 50 



[0 0 2 7] £ ibfc, *«Htt««Ej|j^j$ff$$j$-}- 
[0 0 2 8] 

1"iT/*»*rJg»Lfc#*#a&K±fc, Cu, Ag*J.fctfAu<D'> 
*<i:fcl«*±fl:i:-f**M*fcj5JaJtU 

jgttSI© y 7 n -(c J: o TmIIE«*5 £ fell = 

[0029] stc, *am\z.Kz>nsi v>*mfcmm<vm 

[0 0 3 0] *^^tr«5mi<D^B^{C*3 

©SJ'fbtt^^O^-JBEfl, 1 x 10- 7 *»f>5 x 10- 5 Torrro|5 
«10*i»fls««<oailJS*ffifc*SV%TI4, BfllEcOCu, Ag 

[0 0 3 1] »^L<li^-o#miiifa¥##: 

a«±ic^$Hfc^yir-e^^LT^^^5„ m 
t% * fciffe^it^ssfriB-'^ y -v-Ji©aMksffi:f!:*j 5 ^ 

(4, Nd, Ti, Nb, La, Sm, Re, V , Ru, Rh s 0s, Ir, Pt 
<(C, Nd, La, Smfi, SKtSJCS^fctt-S^^cDgSai 

^*-«ft;*©*ft*fffl[j: ^*y -v-jf£>®tffc£ 

*WW-f #v^t, SSLv\ 

[0032] *&9nz&zf&2 0¥m#mm<ow&sm 

±**»e>-«i«*4rW4-t, ttJIE^«K;isy 7o-LT 
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[0 0 3 3] *»W^fli5fB3 0i|y»flcSglt«5«3t*S 

fiic^tf 5rt^#@S[t 1-5. 
[0 0 3 4] *38Wfc«5»4©*SH*:SS«»«it*ffi 

[0 0 3 5] *;/fc*»KK:«38 4ro¥*#£«©lGS 

#&&±\cmm&m&Mf&i-z*&fo%M<nm&%mz 30 

-f -5 £ * t fc, '>* < i: fclMfctttf;* fcttifc 6>C 
u, AgfcJ:tMu<&^fc< i: t l«Sr, ffJfE*t:fc.fct//£ 
/cf4=>>"^ h*— ^ftl-flfSK^-ttTCu, Ag&itMu© 

i (// 1 14 = > ^ ^ h * -/HiftSE $ axfcflffigB 

[0 0 3 6] Sfcir, #SgP^{c&5^ 5 40 

[0 0 3 7] *»Wltffi*KS5«>¥##:»ll«>9! 

)iI(D^BiI@<Dtfl#(4*i**««*®-C*^litt**^^E 
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[0 0 3 8] #«Ww«5»5 

5. £<b(c, mmnmtftiXxoftm*. 1 x io- 7 *»e> 

5 x l0- 5 Torr©f5HrtT-fe3 r i 4rW»i:-t*5. 
©Cu, Ag*3,£tfAu©'J»fc< h <b l«4r±^ti-5^afli 
«J*U *©±KtfllE©**R«:»^3::fciW»T* 
[0 0 3 9] roW, »*U<tt*-0#«ll*s, 

y -ir-Ji©SMtsKJ&K*stt 5 cog ^^>v^ 

[0 0 4 0] JW|EWfc1»e©JS— ©AJRirb'CH:, Ti, 
V,Cr,Ni,Nb.,Mo,Ru,Rh,Pd,Sb,U,W,Re,Os,Ir > Pt,Tl,Pb,B 
i,Nd,Sm,Er ©S¥©*fl»lbjltfix;fc'>&< 1 <b lS* s i 
If <b*t, La.Nd *5il>'SmOp^P>jltfnfc'>7 , i< 

[00 4 1] *4SHl::ffi££ 6 ©*#flcJ6«o*!jt*ife 
»4, ^*a»Lht!:«iiMISr»»a-f-5¥#fl^fi*o» 

SLhfcRffS:^-*- 5Cu, Agt U < f4Au&±#i:-r5 
II, fc5VN(4Cu, Ag'bL<»4Au©IWk;ia[S:JKJ5JiU-r*» 

fe, «JIB**fr3feE*r4n*li-51:itfc, Cu, Ag*3ir>* 
Au«v>* < 1 1 1 SSr, WIEfltJa i xl/t. fcl4 = y 9 ? 

h*— /Uf*3lCj(ES()$*T, Cu, Ag*>iO!AuW>*< 1 1> 

[0042] ^*5, zz.x*v>mm*tt-tz>&mmhi. 

t U< »4&«l)tSriMb4-ftfc»ttov^ titM^Ht 

[0 0 4 3] Se,^*»Wt«5fB6©*i»«:K«©« 

«SJj«£/&JS|-r 5 r t i 9 ^o'Jf 
[00 44] *^B^(cff,5^ 7 ©¥*#««©»liS#i* 
(4, i|£*«:X«±ti««BiBlSr}^JSM-5 
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[0 0 4 5] £(T*»W**fefcRW1--5. 
[0 0 4 6] (foE#»Htt» 1 11. -jttttfc*'* y 9 * 
ifCJ*KUfc#«K* 600°CWTIi£©{g;fi&T< y 7 p 

[0047] i-fcfrt>, -jRKitiRttjiwsttftiaa-e*) 

CuO + H 2 
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9, JWtaJK<*«^«v^jwa«wftitfTi-5. 

T, ]ltnE**«RLfc¥*<««iBl::#^T'b, J$K$ 

[0048] mi ©ssw©*^ cun, k e m, Aujg© 

7p-tc^fcoT, Cu&, Agffi, AuSH 
[0 0 4 9] jfc1"»5cRJ6©»£\ «5EKJ£te#338f» 



3t LTj*«giir 



H 4 , C0^t'©3l7ctt* , ^^lftt.L<(i2S^±-C ! ffi 
iot, SEKWfcttWc 100TCSS©fiflE«:±3IH£L;/fci: 



it (l) lzftiTCvl&>km&#)izffim<nv 7B-£Si: 
[0 0 5 0] 

* Cu + H 2 0 - 20.8 kcal/mol (at 700K)-- (1) 

tz.tx.rt h 2 , c 20 sfcHa^oaffiitfwsasfTL-c, s/s^**?*^ 



[0 0 5 1] ft^fc, «ftLE«©#&, MfECul8l©Sffii 

(2) 5£-C*fc 9 , CuiWb«li:Cui:0#ffiT«?lt1Rtt:ffi3t 
SixS**, H 2 0 fc£3»ft;tt:8«&Etf;-Cfc5fc«>, ¥ 

[0 0 5 2] 



Cu + 1/2 0 2 



CuO - 37.9 kcal/mol (at 700K) 



(2) 



t, ¥*&s«^©cu©ffiisc£»$ij, m±\-tmx\ m 

SrCu«lT?*»fcai»atfri:*SBJtet*5. Ag]R 
SSHfefciP O2 , H 2 0 ©^-fHT-trftfrft 

[0 0 5 3] $HW±#*©W*AT-^ iKbtt 
< (£&ma*. i x io- 7 a»e>5 x 10- 5 T 0rr s«) k 

*'^©-fb^* (chemi-sorption) fc,fcUTO6 (de-sor 
ption)SJ^SrjifT$-*^r i^pTI6rfe9, -©S^l- 

eats j; o xmm$:mm& £ *t y 7 n 

[0 0 5 4] rixibcom*(4Cu(-pSP>-fA g> Au ^if©<S4 
5. roirg:, ^ktt^i UT 0 2 , C0 2 , H 2 0 ife 



[0 0 5 5] W±©i 5 fc. *{ktt^^JBA*Sr«!HPi- 

[0 0 5 6] /f*s, i©i;5^Cu^(4 N — jlRW^»i*6Cu 

<«5J15^%£iT'fcPj±v\ -oSD, Wfsy7B-fia 

t , jgiaiE/js r <D7tm<omtmxmt>ixx y 7 n 

[0 0 5 7] CuflI©fiS;K*ft{i, ifi«o^< y # 
&) , ^!)3^/<y#!I^S, X^*, ICB^ 
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<Dmw£Cum(Di£mtf~*im tK<o> y ? ^ £ h 

[0 0 5 8] $ ^.(^btt^fciLKSTttt^cD^ 

#**H*fcJK2lwl>* < 1 1 1 EW§-*-*\ t L < fiBYt 
tt^-»5ctt^^tB^3f B«fc'>'!e< i 1 1 EMM". 

MofiBft v n 5 , «J ■? #x MPS tffiNH- 

[0 0 5 9] Kffctt^xteiOtjt^^^fi^ 

Hfls**«CuitO20%£JlTi:'!i:5 J: 5 te, ?fxftf£<o®fe 
-ft^jo^Tft. CuMftaB«rKi#*-Sfcit>K:. ftfttti;: 

[0 0 6 0] fcis, iWIESWkRJCJsi^JtTcEJSroSH 

«U7'7X^tf'T t «fc < , 1 3Ltfmk&tfx r^X-r 

©*gft!JSf§<bil5„ rrT% ^XvtLTIJ, rf, D 

C, ECR, Ay 3 y|y7X-7/j;i'«U\ 

^i»ft:i&R»c/<-r r^mta-rs tRfcrnrnzfoz 

-50 V^T^MS U\ £P>C: S r^fj^r tfiAg^Au 
[0 0 6 1] *fc**Wt«5SS 1 

£T±&i *©±fcCu*fcf±Cu-fr&tt$:Jgfi& 
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Tfc*5tt SiDSft&SlcfcV ^TTi&Jg#$Kk $ tux t . 
[0 0 6 2] fflifcjtaflffla£Lfc.fc Cu£ fcfiCu^ 

10 IrtotO^fitS. 0iJx.tfReO 3 ^NbO frt'ti, 10 
[0 0 6 31 -t*tt>*», MZmjcBi&*mmi'tZ!)7a 

», BMbR*34*cu©TJi^fipeE-t-5^ y 

20 8Wk**vfci*j!:j43ii#aMI:»4://S i 5*«jjT*»fe*5 

J:-3tT#5i»mttlWl2*H:, <b^*lfe&^^^X 
fcg^&ftV^ 4fcigfci^ib-ri4, 100 M Qcm«TT- 

[0 0 6 4] **S«rlS»«BliSTlft«l4: 

^Hstticit, Cu<o^y-Y-!iLT<^S:#Jt,;f:fc 

[0 0 6 5] sfeicroij'fc^aEfls-^jRaa^bSrSKi 

40 «ijsoT*>iur, j eo»ttt , Bja!iE{b'T»*)*), ag <o 
g >ox*fciti±\ zoxfao^mmzvmfo^k* 

[0 0 6 6] l)WB*««S:»BW-5»|*©BMfcKffi«>JC 
A^fiS%»^, *©!6*ti[*scuOAG <t^A^v>ttfc 
50 WSr*fci"fc«), ^bSTcS^^rffl^fc y 7v-*fto 
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ffllci 9 CugB^coffiJii±#*3 £tfgftl!ffifcL©±#?-&|»<* 

y ^-mo±\zmte.mmm^mm^-k.m^. j< y -y- 

m<r>mt*V5±-fZ>z. y<y •YHi©igtt©± 

T, A©fl[*r«f*> % ^©ii&ttffi^y ir-«&*?i/#L-T 
^SMoac ©#fcttft± ^t^t 
JioiWfcJ: 9 t*m«to»fl:*mifei-'5fc», /<y 

[0068] mw£mm&~ <D&ft*mtL-tm 

[0 0 6 9] W1B*mSI©J«lt*rjSfeiLTH:, 
y X&ag*& CVDj£©Vv-f*/T?t&V\ j$& 

*0«po»fflft©»BEfci9a{bf 5. mJfB*«J8l©$i 

[0 0 7 0] HfJlE^m^Sr*fi)c-f'55c^i: L-Ttt, Ti, 
V , Cr, Ni, Nb, Mo, Ru, Rh, Pd, Sb, La, W , Re, 0 
s, Ir, Pt, Tl, Pb, Bi, Nd, Sm, Er© 5 < £ t 30 

lffl^trr t^*UV>„ Nd, La, Smte, 

'*y ^-)liLT2Rffl$ixTV^TiN ©gHbSJSd 

t<, ^y -)r-Jg(0^kS:«i*J-t-53a*^>:t^©T% 
S4U\ j&JSI£*x3Culilfi, Cutfc«Cu^VN 
-f^t^ffi-fSr £#T-#, r*T,f>©ri:i;£Ag^Au©4§ 

[0071] £k±<Dmitmtmm^mimt^i>mn^ 

^iiao, BMIs«7cS«S:?9ffl L-fc y 7 b -gffil; J: 
9Cu«*&*e«l«:}gJ*t-SIS. BMbtfetf*©fiFfi-Ti:: 
fctt*M^8fcfcv^TTilW#lMb3*vt-fc. Steffi 
St©Jh#4:III«U *^{B*tt&*+*4MWt#ai©Ji 

[oo7 2] m2(omm<om^ix mmmov 7 
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tim^mn <05Mto*igr5iiifi* y-7n 

tick 3. 

[0 0 7 3] £©i*, #4-+4-*lS* OEA) 14, 
SjVMit*Mg$*tf s 7C£<, jftK (as depo ) UtflCj: 
oT, lt1R3tfTflEttR'i5*», JWfti:tt!)7oHU[ 

2kg/mm 2 fiLLKlRjeSftS. 
SfittXJg Cio T DSgp© S £ - 

^©tt©^;^-|cj; 13 y 7 

Bf T"b-i4^#4i- i zm.fe.mmv t * v ^, ran? 

*d^©** s i 9 y 7 b -©tei&flsfcigis r. t tfx-Z 5„ 

fc/cu rrr-©-tt^©±Ps»4, ^*#a6«*m, 
#^sift«©p$^js^iy.T^aj uv\ 

-ettfc < , ^*ffi© i p Srf*-^ Ufe©T- 

li, *WRrtfc£t5JC;ft4gRH:/h3<, y7B-^|g 

[0 0 7 4] »2©*WKJ8«t*#fW4:UTtt, M.H 

1, Al-g-^, iffiCu, Cu-a-^ (fcixfiCu-Ag-g-&) , ififiA 

y^^!i'^^y^py/i£) , ^y=^s^.^ 

v*y >?m. nmmm, icwR»t u < 14 cvdjmif* 

i*©^-fixT-^J;v\ WEfigMfl#©i9®^rt©^ 
J6*tg%/h$< UTS3#, f^toaB#©^ffi^ftlc#o 
T?Hffe-J-5«yfi^/u^-S:fijffli-5i:, ««SI©y7 

[0 0 7 5] ^SS$©#ffl^i UTfi, a»SJK 

*5Ai©*-g-, *aa*sBMk$n5 1 y 7D-ttw^Jv 

BV^©X', ^i=f^ lX10- 8 Torr^T©*^^{*ofc* 
&1Xl£1J0m-t2 > Ztmi-$.L\,\ jfejRIt^Cu. Ag 

tU<fiAu©#^, *ffiBMUII©J15cis«EA-C**fc 
fifc«t«*«*Jti-Sr4W:fllt)-f. Cu, Ag, Auffll^ 
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tfiffi*«wa«cu-Ag£-&©#e\ 

5*, «*US*i;**i** 1.9**Ocm, AA&ftt 779°C-C' 
[0 0 7 6] Z<Of%2<DftW-VtoZ.Z>—$to&t)l*. 

to, Si0 2 S:fflV^r.i:tfsa*LV\, ££>K, ffjffiy? 
[0 0 7 7] H3W3SW4, dW(l$0%ttl(&CulBt, Ag 

[0 0 7 81 rd!)7f-|;JoV^m #®©*8 

ufro^ttttSA, 4$t- 0 2 5 fcirx 

x\ m&^w-m%, w&mtzz. t 

[0 0 7 9] ftjfeCu-AgJ@lf4, W*£f B ffiii7C*5r 40 

fcCu-AgK©j^a«*tB£*0, !>7p-3b**:$e>l!: 

14-50 V£il±*»a* LV\ 
[00 8 0] #389!tt»2fc, y 7a-^gp$<J5^!J 

±tf SrWx.tr, £^©#£Lfcv>mffiffiill£rJgfifc1-a;r 50 
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[0 0 8 1] 1-fcfr*>, JM<B»H<&»iS#ftH:, 9ft 

y^o*4i3j:t/^?Lo»4S:fliiW, ETCH'S 
[0 0 8 2] ::x*, *^-*±.<Dmmm*. fcrtfc 

if OlftafltJPSS ir. * 5 i 5 fcflMfc if $ r. ir. -i^g 

rt~©»i!i*iS*Jfel>-t-*fca, tck x.li*@ 1 ©**Hl!: 

©*8HJt**b irLfctt, l^C, (2/3) a < b < (3/ 

*5, Elll-*3V v t\ 714 Si0 2 Kft if (Omffli. 8(4Cu 
ffllft lOttfc b xJ4* Si0 2 IR, SiNBt* if G> 

[0083] mufimm^rtz^-*^^ 

ttfflt*— «8**UT«lflE*ffi«i-«fc*^H:, MP (Mech 
anical Polihing), nflfE CMP, &-5VM4-f y ^> 

[0 0 8 4] AlSr±t«b, ffIfEMP*5 i t>' CMPtCJ: 

oTit»*««bfc»^J4, fMia^r^ftiEIMIr^RSrW 

^-V3l5/^>' ; /L^V^i: y 7B- i!^A-^|:e: ?>/i 

v\ — CuSr±t^Lfc#-g:(4, *^t> U< l4C0Sr"a-A/ 
<P tt if OCugKk^OiSTcttroH^ETT-O^ffiaSr 

[0 0 8 5] *i«^CuJK, AgB^, AuJK©££ 

(4, BMi2 • »5cjafr*^^#H**fc»IWk • if7c&£ 

i: ttri4, «5cSJEfi:***a[HittTi-5 200°C^±^a^ 

i Tf*mte&m<ow L &. ±# s® * fc », BMk** 4 ** 
[0086] tfc, mmmmmm<D^wmty'y>:^^ 

Tc&tfxzmmzimi-zbz bmrnx-hv. v^n© 

ttiUyyX^b LTI4, rf, DC, ECR, 
jft7'7X^J5c4f*s»*U<, *^MT^SrTODi-5i: 
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•fit. ^vr*f}-50 WTb-t 5r i<!ffiU>. 
[0 0 8 7] Se>tii»«Ri:LTH:, ffilEAl. Cu, Ag, 

Au^ltT*^<. fflntitftlO atm%^T, »*L<(4 5 a 

T^/l^T^TaAl, T-t/W-^r^NbAl, CuK*tLTf*N 10 
b, T^/l^rXTaCu, 7^7 7^ WCo^t'^tft? 

[0 0 8 8] *3SMtt»3^, fcfcSKfctttf*© 

m£mzn\<\ m^x-mm^+^m^^im^ 

[0 0 8 9] JB5<03BWO*&H:, 
«£#nf&-?-5 £ £ t < £ tHMbtt;Sf*4:flW&L* 
CuBt, AglH, AuKfcjfcffli-J-i sflE**fr 

tmmzcu(om^ M7t%.j&&mm-rz>z\bx\ cusg* 

[0 0 9 0] Sfttt^raWMAtt, IK 

fc\ttfxftmi> i tia1& : &&\zis^x, *«K<DgMfc<£>3pfl& 

#ff.fciJi£V\ *^6<Jf-ttl x 10- 7 *»e>5 x 10" 5 Torr 
^St-IS:^$iX-5£. Cu&®HM--3r£&<, Cu*MT* 30 

xmffifcmm&£ft£u(DffiW}i>m?ri-z>. gs 

«l©«W©»ift*&4:ltI», Stfb 

Wktt^i:3S76tt^i:«53ms»BEJ:9t**< 40 
ffctttf;* £ « Tctfetf* £ OW-ffittEEZ «) < KZ> i 

[0 0 9 1] fc*S, r<05i*ttCufcl8fc-fAg, Au ft£ 
fftS. r <£>£#, $Hfc;tt#*£LT 0 2 , C0 2 , H 2 50 
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oTfciV^ 4fcJ*lllft, H 2 £f2C*£Lfcal7ct£# 
[0 0 9 2] i!fIf5J&If£#ft£LTf:i, tzkz.tf 

^mftmmmmwjz^m® 

i^fit'fot, J:0^r*^* hJt<0J*Sr«a»tr 
[0 0 9 3] /M7»^^5^f»lt 

*-;KOMP * ?i V ^ £ £ t> , WIB^^^ ^ ^ •> 
^l±. ArS?r(S£A.£\ t b< i±^k< L?iV\ tK 

[0 0 9 4] $ fete, S«t-fPiD Lfc^W T^COon/ o 

+ >s<-ftX 1 i^CuMro^JKis J;t>* 2 ^Cu^W^^Jg 
St«j»cfT5 r. £t.T'#5rox% *IWPW*s<SiBT#5. 

[0 0 9 5] *fcB(rlE»5 0**#$HlO»jfi*ffiK:i3 



(1 2) 
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[0 0 9 6] J««$^5CuBlf4. Cu£fcl4Cu£-& 

[0097] i-**>t»jB i o*mfcmm<7>m&%&h3: 

«W*:Cu,Ag,AuWT*«ti:b-C*j*i-4ri:fcJ;*), 

[0 0 9 8] ^6<o^m<om^mit, 

5. 

[0 0 9 9] W«Kc5fiUP*^¥*«:*E*: 
iD^fS £ i: fcfc, ^tetf** *tf3S56tt3(f 

tt^itt 0 2 £^tf#*£*^y**l::{fc!&U Cu 
lcJ;4Cuflt©«**«HW-t-S*iSlfcf^fflU i£$:<otom 

x'<y*#\z.m*>b ft zmmnn \z a tt * cujbicd a^js 

[0 10 0] $ kK, jfTctt*'^- 1 UT H 2 
y^«pfc«»U CuRSrritffltl-Si:, fi£JKtL<li±ta 

[oioi] »fl2tt^*sJ:oa5ctt^^©«-& 
#H^TT-<75, y 9 ft iff- i 5 *«K<0JBri& Ttt, 

jtx*>5fc*, BMkJWiTcweraciiffliaEiBttWMtt^ 

<b, *ffilt1lkSrjSttft-fiwi:**T?*50T, Cu^Ag, 
[0 10 2] $ iM1ElMfctt#**8«fctf3l7Gtt#;* 

til±' 0 + -f^fcSWiyv 5 ;*/!^ H + -f^vfcS^ 



S^©*t1R*:#lti-4 4:. SSSStt 200- 600"C@iS 
[0 10 3] -f-fcfr*>, *6««M©ifi*Sll. 

10 £tr#«K®i£llt OftK) (4, fct^iii OJS^-fcfiAL 

fcCu-^Ag, AuO^— -^y hSrfflvSr ttcioT, *>5 

[0 10 4] iO^6O|6M<0®jg*'ffiHjoV'>Tli, fc 
20 fcjttfCuBtl::-&*;}vcv'>5 0 a**) i:iot, CuflUco 
*aw*»*J£*t3. SfcK:, CuBt. AgR, AdK*if©* 

30 [0 10 5] tr5T% dJtia§E*^#V^^:, Cujg^-fi 
CuIB ; f-i:ie'&UT«f3t*«Sr»riW5fc», ^ft^KV 

40 immx-hi. 

[0106] roip'fcfiBRas^rtfcJpaB 

[0 10 7] fc*5, ^Sr^tfJIfciU'Wm^O^JK^ 
50 fetLTIi, fcir^l4'^-y-y h-«ttW (TSW) Sg« 
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to&.H-<DX'<y ^tt^Srfd-**** =» y * £jf A1" 

[0 10 8] <$fc, mvyy^v hJti J Kv^»g-H[, A 
y v^fe ^r^x^y^ y yy&zm 

9 . aH*9ffi*:«*l,fc < V^ OB^OjSAUfcCuR* if T' 10 
ISS-r-Srir^at^oT, iUffiv^TX^^ hit© 
itSrSft&trr fc#-t?#3. /Vr^^^s'^ y 
^8rC**&iB- UKv^uBt, AgflU, AuJglftfc**^ 

u/tft. j«»ji«ojSv^a*ox/<y^y 

&»»iMf#3£&*MUf£Stt©lfc±&H3 - fc#"C£ 

©*iStt#**r#*&-t-*uf, wiLteAr* w 

< 5l#ii**ase>CuK*if)iSfilW-t-4 

^Lfc^#&*^':y ^y'f-^U CuM^ri 5 A*fU# 20 
■SMno^gfaB^&k^V^fc t <bfc, ^y^o: 

[0 10 9] ft*5, r©#£\ ^7^y?!l^ 
ifc*\ Ar*if©JpJSHt^*»Si:^if, t L < < tfc 

»6>it3. Sfc, Ar* ^l'©******'^©^*^ 
<£ 5 MEiNl©ff jfflttiST t , **frS^/i5j D ^ $ ;h, 
t^Srt^ ^©^©iI£©X^V* y ^STC'©* 
«KOd«lwJ:oT+»ig»U#S. 30 

[0 1 10] £?>f-, IfcE^RJiPi-S^WT^^on/ o 
ffWJUiSrff 5 s6\ T*®££fcfRt;:»c'>£ii:-5 r fc 

±tf*«R©j^«r*M^fcfT5:: tfcTtSWT, jft 
JBt*IW*:ffl«-e#5. «BR«:iBiUi<V^Cu)RSr 

— «&TSPfl?!>> P>® t) £o Til?jf ©*'* y * fd^fr LT t 40 

[0 111] 87©*?U©Mfc;frifcB:, * J fr=»>'*? h 
*-/u^»R*tb5lfeWiiB±(!:, Klffi&JtilJt. #y y 
S/y^ffciLRfcLT C (#-#>') BISrKtt, ffi^©S5 
^^©^tS^ffifc Lft/JSP>, — ;£T*ttig£©#y y 

?&*■*-*<>©-?*>$. 
[0 1 1 2] o*9, WiB»l~JB6©*WT*<t>#aL 
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RjM£S^5fc»Eat6&Jhlt, *»oi»«Sf»aiJfi:ti*?> 

5. r ©#£•(£«, mjfa CBttt*«tt*#U-cv^5o 

fc«ft«JlcSIBW*:-$-*. 5 r fc (cfc 
5. LfctfoT, f]|SSWiSih*3it>*^y yS/^ffifc 
©«!&«:*/£ Lfc*tt, ^fciffcSIHKrStfS-fl:: 
>!6i!itt&g#£;ftS$«S£© CBt4r»*i-5i6&»* s *5 

*»t^©^*ifa»e»j5)E5*«itttiwk*ixsr itt* 

[0 113] £<bfc, *«WCtt, «BEil*©Titfflli: 

L"C, ytfcx.fi TiN, Ta, Cr, TiW, Nb, 7W7^ 
TiSiN, T^A-^t *Ti(0, N), 7^77^ WCo, T 
^P7r^NbCr, T^A-^r^CrTa, 7^7 7^ Co 
V, 7*^7? *CoMo, T^eA-^T *CoNb, 7*^7 7 
*CoTa, T^A-^T^TaCu, T^A"? t^-WN, 7* A' 7 

[0 1141 mft£&w\zm^x. «aHEm*^j«i-* 

^SfrS«fc LTfls BffMfci 9 fetMtt^ttfldRfe fc 
*«»J* $ tt/tSi £K & 5 v n li{li^^»fr*«* if «sjjt 

f-^S: * H5«*5 J: /t »4 a > 9 9 V *-;W3frtt 

[0 115] 

[JIJS^ll] £JITH*#MUT, *^^©^JI0iJ€rl$lfflf- 

[0 116] Hig« 1 
112 (A) , 2 (BK 2 (C) *3 it>*2 (D) , *3i 

T\ E12 (A) te*rB5Wf!i*i-i 5> 9fS©ffi 

«l««*ri9:»*/tSi*K (100)9±fc, TttfcLTJiff 1 
OOnm© p-SiN*fei^Ml0Sr^;)K1-5. $?>fc|ii2 (B) fC 
»fffi6«jf^i-rfc<^ CVDfci 9 Si0 2 JK 7 S: 1 mn W- 
MlJLfci, PEP, RIEfCj;i5, *it@ 500nn.fc 

LT, 0 2 (C) K|*lTBlftt^1-r.*fc<, WIS Si0 2 St 
7f^, MImh Iftm ©*6«r^»*»J*b/t. ft 
VNT\ UWa»6Sr»ri{U/t Si0 2 )^7®±fc', HI 2 

(d) \mm&)\z7ji-rz:b<, ^yt-initx tin 

«rMJP30nnaiRft, y 5R« 600nm© 

cuBt8«:fijaiiuyt. *4s % r©fct/<yir-sii*;j;i>* 

ft. 

[0 117] H 3 ^««M»fiR**f i 5 

(*7h7l/-h) 12SrrtSU/t»B£)IMaa*#«P13. 



(1 4) 
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Z<Otffc%mWtW&MZ'*'l'7 14a, 14bSr^LT^ 
m LfclMfctttf* 0W&aH5*s J; iWtTctttf *4*tt*ll6, 
fflfe®/E^a*#^13^-'^l'^ 14c*3 i 7 w - 
17*4M/T88ttU WE««fl!a*fls:aJ13rt©#*4:ff5 

m&zxffimMtttoeftimistottm&vr i9a. i* 

g^lO- 7 TorrT'fe U , (*A) 7-Y^9#i 

[0 1 18] -t LT, WISPS' h7*U-H2H, MfECu 
fflt8fc/»BILfcSi**9*:R11U -to* 
>-7-5I^J; 910- 7 TorrlwK^§|#^=fTc»fc D fcfcBMfctt 
#*(0 2 21% , N 2 79%)fcttt*&»15J:0 0fei|&U ft^ 
J<—fo<0&t)& 4 x 10 " 6 Torr CDJRffiT?, 600 °C, 10 
^WllijlWQaSrf'fofeiB*, H4 (A) i;*ti?l:< 

[0 119] ttlWHirU-C, 1 x lO^TorrroX^fT', 
650 "C, 10#IW**l^fcfTofci6*&H4 (B) 

-To 

[0 12 0] £U:©J:5fe!; 7n— (Offijttt, 400 

±(D|»i*aa?fi^{-T, 1 x 10- 5 TorrWT^K*^JEETT* 

SHbJSjtfTU rising $ kicCMP fcj: 

5, 2.0 /jQcm T'foofc. 

[0 12 1] **lt«-ettCu«tSr«5j*«, *flStt:tf*«: 

^450 °c<o^.mx'<oixi^fm^^ x 10- 5 To 
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[0 12 2] HJS#J2 

mmmi<D^tmm^. 112 <a> i^mftt^i-r 

t<. 0f»OtBft«««r»»tfcSi«« (100)9±fc, T 
100MO p-SiNilWWKlOtritBt-t-*. £<b 

(c@2 (b) i,zm^m^-r^t<. cwizzv sio 2 

JHt7* 4O0mJ¥t3!?J«Lfc«, PEP, RIEdi^ 
— ^ipg 800nmt UT, 02 (C) {IlBrffil&te^l-- £ 
<, AWE Si0 2 mUZ, m 400nm©«f 6 L 
fc. &l^T\ !Ma*6fc»J«Lfc Si0 2 HI 7E±lC, El 
10 2DI:»l;§t-t<, ^y-f— JillfcUT TiNS: 
JMSOnajAlttt, •> y?\z£ 800nmCDCu 

■t8*rdaRUfc. 4*s, r -t-jfllfcitfCu 

[0 12 3] £|5JC<H3H:^-rJSlESS 
fc. 

[0 12 4] *?h^-H2t, #ItaCu^8^^L 
20 fcSi*K9«:R1tU *©«o— *3J-#^7 p l8lcJ:o 
TK^gm Lfc. i CO £ £ coX^SttO. OltorrgST-fc 
9, 1 K*t*tt©««T, 450°C, 

30 minO^aSrlfeLT, MiBCufl^ 8 £r U 7n-Jt 
fc. /«C*3. ^lfcfcWCIi, «^i:LT H 2 100 
%, H 2 10%- N 2 90%<7>a5Stt#**<^*^l-"C^5 
V^-fixO^taWbtt^ibT, 0 2 20%- N 2 
80%&0. ll/min(0?5ftfiT\ fc&13±.J3 

[0 12 5] 
30 [* 1 ] 





B ? 100% 




Ig 10%- » ? MM 


tiKB 1/nin 
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ij*Lfc. r^T\ OWtt*©ffl»i&**#JltS£© 110 40 
AHl»4«©»*ii***»*«)«S© 100- 110 

p-Kiiifca^iastsso ioo%**(D#^x*fe 

[0 12 6] WlBy ^n-^^O^O'bWI-o 

v^T, aiP^j:5B*WPX*fTV\ ^EH^* sem 

^ioT««t»RS:«SUfciB* 1.8jtQoi-e*ofe. 50 



ft*5, 517514*'^ ( H 2 10%- N 2 90%) co»ft#*S0.41 

[0 12 7] ^te«3 
IQfeW2 0»^-fc*SV^, iW^iLt 0 2 , H 2 
0tL<li0 2 - H 2 0 3R, 3i7c1±*'^tLT H 2 t b 
<tt H 2 80%-C020%Sr ; e^^^fi^fflv^, fcS^^^-^ 

[0 12 8] Jfc*s, BMbttJ(f^*sJ:Otaf7Ett*'^fcXS 
{riXci-tcafcoT, 10 secCOXgg^ltBfPfSJSrlS^I-S- 



(1 5) 



8-316233 
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^©«K*S:0.11/min^a5— LT, iMI^ttte 4 
50°C, 30 mini U Bffktt^^fc itHBTctttf*©** 0 
jgU(feieft©3»5S*Wi. CuR©}&S]©IKf± H 2 100% 
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&0.11/BinT*fl;*&Lfc 
[0 1 2 9] 
[*21 





H ? 10096 
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swains fcitu&a^ s-ww-o^t sEwr±!>y 

rCT\ OWttWwSfcfc******!!*© HO 
%£Ui, Af$tt«©ffiftj&^4#i*tf>8g£o 100~ 110 

[0130] lH»|E!>7n-J|^iSOai«)'bOtt. 



20 



14 

iaw»2<0*&fc*sv*-c, aatt^iru-c h 2 , me. 

t4**xiUT 0 2 £*3, *4, «5. &6 K^NVpft 
S*-fJ:5*#ffiJt ( Ph2/ P02) , JNt&a 

mm, Hfriw©***-?, i; 7u-^a$rtfoTmiiia^Sr 

[0 13 1] 
[*3] 
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3, *4, »5. *6fc*ft^x0NrTa8t*L;fc. 

r% oaJHt*«)«»ia**^*ai*o no%ei±, app 

ffl&oSfc&^StfSi&roa?;*© ioo~ no%ifeffi<Dig i & 

T-fc •? , x mtmt • stcsjs*s+^t*^ < y 7 * 
±5 ioo%*m<Dm-&xhz>. 

[0 13 2] fc*S x lHNE20TorrE^©H*ilf#H«4>-T? 

(H 2 20% . N 2 8W)*ffl^fc»£fcrafc©tt*-T?*)o 
fc. /<y-lr-*iL.T, TiN©ffiiC7t t ;t<*Ta, 

Cr, TiW, Nb, 7W7r^ TiSiN, 7Wr^ WC 20 
o, T^Evl^r^NbCr, T^e/W^rXCrTa, 7W77 
J*CoV , T^/U7t*CoMo, T^)Vyy *NbCo, T^vU 
T^/^r^TaCu, 7Wr^IK . T 

[0 13 3] $tfc0j|5 

tb-CMJ* lOOnmCO p-SiNlK&J&KU * (b(C CVDIdJ; 

0 Si0 2 JK& 400nmWi:j&&Lfc8L PEP, RIEKJ; 

9, ^-^ig 800miLT, 8ME Si0 2 JS(', @ 400 30 

[o i 3 4] RVN-e, twatsrjKiaLfc sio 2 

id, /<!)t-IiLt TiNfcJI^OnmK/SJSg^ CVDCl 
£ 9 JKff 250nii)CDCulBI£/&J8l Lfc. £ (O b # , /< ]) 

[0 13 5] £©IME Si0 2 JK&itfCuflgO/dcJSI 

h !J ^^'>y>m [ (CF 3 CO) 2 CH] Cu(C 5 H 12 Si) 
tWfi LT, & CVDteioTfTofe. 40 

[0 13 6] jfflDt • IS^fiS 200°C, JW*£jE0. 

25Torr, MM** ©*KI£ 8sccm, EJcJUiiS 4nm/sec 
T?*>ofc. 3telS0lJ2©ifrfrfc:ipt, 0 2 20% 

- N 2 80%*0.1l/niincD^l:T^agff±^r«J;f9^ 
^ H 2 10%- N 2 90%Oil7t;14*'^<Sr0.51/ m 
inCDjjft*T*30 minl^attC^LT, lttlSECulK& 300°CT* 

[0 13 7] #*P&, i^Wro^T SEM^i 0!)7p- 



CO 127%T?*>ofc. ft*3. ^Spa#(Cfi H 2 100%£ll/m 
inO»*T?tfe»tfc. II 6 (A) (B) fc, 

£ coHJgW tc*3 tf 5 CuJjg 57b -ffifc©Wfl5:WK©»fc 

[0 13 8] CMP(wi5ge^*PX4rm\ -toSE 

[0 13 9] £ftffl6 
5ter, Sr»©«tt«««:R»tfcSi»« (100)±fc, T* 
kLXl^m lOOnmcO p-SiNIK&J&fifeU $ biz CVDdi 
9 Si0 2 IK* 4OOnmJ?:(i:0j*Ut&, PEP, RIEtdJ; 
9, 800nmtUT, H2 (C) fCffB^IC^ 

-f < , fJf£ Si0 2 m\z. m 400nm©?£&#ifcfc^;j£ 

[0140] &^t\ mriB«*rffl?iaufc sio 2 mm±. 

*3£«*/av\ y 800nm 

©CdKSrfiRIKL^. ;ott, ^y"ir-S*5J;tKulK© 

«61MH«i:<oSBtt*fTofc..j5i:*j, WMBCn<DX'<v 

mmm^s ixio- 8 iorr, mwutr#x mjk-x 

°C«T) ^H^T*JE*5mTorr, fiSJKjIftl5nm/secT'fco 

[0 14 1] H7fc«»«ja**i-j:3JS:ipjEjft 

S-&20, lWIB*-!ifHRftlt#20Sr±T*l«ilfciWb*-& 
3ttEBlMft21, ««B}ftffi«fll21^J:o-C±#*ii«* — 

^>-M««-&20(O±®*}fJEU, *-JK>if«tt^2CMaiJ 
IrSPiftfS t - * -WR«B22**-t-5iPBE#23t-til^ 

IKjPEE^a^fr^lc^t, *DCE|^«! i a*#:gl524(^| 
(Om%*ft? v-V y— ^^7*27*5,3; t/Jftt£1Rsl?>7*28 

[0 14 2] *j8, icOjfJDffi^a^ttfia^KSS^ 
10- 7 TorrT-fci9, 7^ V * B 

£5^ *P£E#:23©^§(J^tt Si0 2 S 23a*KltfeSi 
K 23b*5|s:g$4x-rvN5. 

[0 14 3] -t LT % W1S*-sK>»iW^20»t, W1E 



(1 7) 



8-316233 
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-407*2730 J; jftJfclRjK \z-fmz. J; o T XStlMK L 
fc I©t#©lMl4 lxlO- 7 Torr^T'S)t), CIO 
£E?£SI^ N 2 90%- H 2 10%ro5l7t;'l4^*^ (7* — 5 

*D^!SiS$r 300°C, 30 min, iL<(4 450°C, 30 mint 
[0 14 4] ^Sr*7*5it>'«8(C^-?^Lfc, 1 



32 



«*SSC«HCS%LfcfcOT*>5. 
[0 14 5] *7ttdJnlK«fi«# 300°CO^ 

4, 3? 8 l4#Pftft?£&j!i 5 450°CO#^ilr-&*v ; e:'^L, y 
7n-ofl[^v^ (GiHUE^K) ffffitt. Diritrt 

©*ffiCuB» D min <£>J£* ( D»i„ /D) T'tfofc. 
[0 14 6] 
[«7] 
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&*5, *7*5it>':g8l;i*;^-t, OEPJ4 D min /D= 1.2 OS]*nJCt?^3*#4--f-5r CulRO'J 7n-i&g£{g; 

W±04&£-£, xppf4D min /D= l*iHS<D»#*. -33 Sftt5ii:^ T .|r5, HttwE^j 2kgf/mm 2 £t± 

ttSJ^^IIBo****^^*-*-. bUI5 T-(4, CuBgoy 7t»— aSa>*LvHffift<fc:*«pH6T*)5 

*!IW^roiia'TfJtS*4r##-L**»ofc*frH:, rirWofe. 

-t5p+»"C««Ei»0»l*H:^ B rteT?*»o«:. [0 15 2] 4*, ro^Wt-, *PE • M&SlJiS 

[0 14 7] 12 914, ffldD y°— 4kfcK&l? fcoT, CuJK£^&L;fcSiX«1t$ctfc&^Jf Lfc7#T\ 

6, U 7 b— JJ-g-V -1 ( Dmin /D) ilWPJfofrkgf/mm 2 i: JPE • *D^LTCu^Sr y 7 n-£^Ttl^«<E>^a s # 

OW^£0i|*Lfct><£>T\ ftit&CttflnS&ififfitfS 300°CO P>*1&. 

ttit&DteJPlf&B^ A5tfC(Dm&$:*:iM:frm [0 15 3] Jfc«0U 

-f- o 30 flfJfBHl!K0ij6K*3V^ 9T®OCullllSr^LfcSiSS 

[0 148] 0 9^^t,^-5i5(-, TOP^isJ:!/ — tt*Pffi (— ttlfc*)) &2)P;i5ttfc> 9 icflTKffi-SrflP 

*aaas*s?S5vMaif y 7 ttitfrL, Pn»^i6k g f/ x., iifjfECujBiro y 7 a-^froT^L^mffiia^srif 

mm 2 X'\m&£MtfV&$>htl. R]*P^50kgf/mm 2 Ti4 ffiLfctr-5, JPgiMifS: 450*CJ^±, ^3^30 min 

[0 14 9] * fflfSAPflfiS 300°C, 30 min, Rl fifcLWfcjfl*, .fl**l£©«*tf&**jafttfc £©J&T?*flJ 

AP^ 7kgf/mm 2 T'U7B-Jtfcl^t, *P?»S 3 T'fcofc. 
00°C, 30 min (BHjMEtfjfcL) T'U7P-^f:t^i: [0 15 4] IIJSW 7 

fco^x, y7f-*WB*iCIW»^*t?Jt«-»!fLfc Br«©fiMMR*fcRttfcSiaE« (100)±K, Tift 

*g*SrH10 (A) fcitt'l 0 (B) ::tf, fcL-CKff IOOdb© p-SiNBtSrriEKL. £ ?> lc CVDlCfc 

HI 10 (A) f4HKWS***0A.Ty 7P-Lfc»&T?*> 40 9 Si0 2 Mir 40Omi*te»fi!JLfcf*, PEP, RIEt^^ 

9, (^Tjfe«Cu*»*r<5tfi»*»ffiEi»i s »** 9, ^-^-^iH 800nmt L-C, H2 (C) {C»fffi^tC* 

axTV^O^LT, 010 (B) ©fflbMtyj4r*n*.1* -fr.*i:<, ffllE Si0 2 Rfc. *g 400w<Dffi*£$k*J&f& 

«B*»*»J*L#**»ofc. [0 15 5] &V>T\ *NEit*:»ritLfc Si0 2 fl^ffi-h 

[0 15 0] ifc, *7*3it>'*8lc(4, mstaHMm fc, ^Dt-ittt TiN«rBtJP30n«aBt«, 

rOiKty^B-^-ar-cmffiBlllSr^LfclWlMVN /<y*3S11«:JBV\ * y V/fci OBM 800nm<7> 

■C, ImmirL, lzg*8*ifcfc:.fco-C« AlRfcfifcBILfc. :oit /<y +-l*SJ:tfAlii©ja 

[0 15 1] -t-fcfcfc, r dT'ttCuJBIlC lkgf/nun 2 £t± 50 [0 15 6] fc*S, WiszHm<o*'*y* V J^ritRteS 



(1 8) 
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oTIJ, *fitf5N©Al4r*'<5'*S[i:U 9l&Jgg& 1* 
10- 8 Torr, SM^Ar**^. £ffl^5mTo 
rr, ^cJ^^SlOnm/sec'Cfeofc. 

[o l 5 7] El l l ttr:i?fflv>fe^y# • *PJE^ 
agJtoWl**/***-*- |fi|5 
riU* LfcAl«tfc-*Mtfj Lfca* btimmtSB. 

[HI 1 dfc^T, 29a, 29blip — * y tf^T*, 30a, 

31bg#W#EiI£*tffc*''<5'*«*, 32(4 
«BE«« 32aKJ:oT±T*l^ll=»tfrrS-*» 
fttt5o- KirA- 32b*5iO'ftIfBa- K-fev^bfcfct 

^fclQj»«Ba«« (*yh^l/Xfti//H , 32dl± 
WfEftjEffc 32c*iPl»i-5h-^«|tJBJT»*>*. 

[0 15 8] &vvc, ie^^*/^ • ftUEEgMaass® 

*;<v?mm\T\ frEAlJK«:j*BiLfc*» iPj^HDM 
«S20o— K-fe^ 32b±^JSSIU ifcJEt&flf 32a<^ig«j 
(C<toT, }fJE#: 32ctOPg-C, lkgf/nua 2 05— «UC&^J 
^*D± 250'C, 350°CbU<« 450°CT\ 30 minAPJEfgt 
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[0 15 9] £iT,P> % >J 7o-JtJ;oTaHwffl»t)a4it 

fcAlJjHtf5j?£ Drain tit<D^$ DWJtT'^-T U 7 o-g 

[0 16 0] Ell 2(c|g]^$ixfcJ;5tc,. r rr*(4AllI 

\Z. lkgf/mm 2 ©— <*JS* 4:{t4i-5 - t T\ A1JK© y 7 
10 3SJS<BJ©45-IWfc-3V^-C, CMPT-K^JPI^fToT^^ 

[0 16 1] nMM8 

m&m 2 <d®-& t ram ©&#-e^ y -ti (-nro * x*^ 

t LT7NCu:teJ:tf6NAg*fl3*U SUitK^it IXIO'^o 
rr, iS*6SAr**^. (St,£-90'C£tT) ff^5mTo 
rr, iSmmS. l~10nm/secT*. * 9 *5 ^O^lOl^f £ 

20 [0 16 2] 
[*9] 
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[*1 0] 
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WufctLT, N 2 90%- H 2 10%©3l7Ett*'^Srll/inin 

T\ 450°C, 30 minl^^SSrfTV^. JJ 7 n - 

[0 16 3] rftfe, !)7*-fc£o-cJ*K:a»j&*;H 
fc&HSf<£>ff£ Darin i j»05gg$ DCDJfe^ff ^ 7 n - 

-cjsaawe LfciB*** 9 *5 it>*g 1 o t^^^nw* 



*f—»JHA9k, Cu, AgWS^^hc f— Sftfltfci^t 

mmm9 

fflV\ jAflt&ft&lOhn/sec £ U 1 K^rt 

°C) , Sb^SiJSSH^WT^WESrHWjpuyt^H:, ID 

[0 16 4] t©«, fcfc*lfc#fWte*fL-C, 0 2 20 
%- N 2 80%O&tett#**£iJft*0.11/minT\ N 2 90% 
- H 2 lOWOJKctt^SritJUl/Bin-eraW^ttil&U* 



(1 9) 
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7)5 300°C, 30 min&ftLS&ifeU jWf£Cu!l£& ]) 7 n 

[0 16 5] rtvfe, U 7n-trioT@(CiifejXSn 
fcCu^cOJ¥$ Drain tigcDS§£ U 7 p 

£^£r*l 1 (C^-tirT^Ufc, Wfey 7B-H 
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[0 16 6] «1 l^ibrft^SJ:?^ SiStecof&ftris 
©V £\ <b L < (iSiS^W/^ 7 *ftffi*)S;l5v MS ^ 

[0 16 7] 
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EH! 


5i«s 



mmm 1 o 

$fci\ iffKoniMSKfcRttfc 6-r v^-si** ( ioo> 

-bfc. JBIJP 100na©p-SiN HfSrfiftKU S fcfc CVDKi 
•7 Si0 2 Jg£r 400rimfftt:/&]KLfc*SL PEP, RIElCio 
-C*^— 800nmir, Lt;, WIS Si0 2 M(C*S 400nmK> 20 

m*&&mtii\,it. ftv^, wia»sr»iaiufc sio 2 

bfcCu&SrjsSJ&Ufc. 
[0 16 8] WISCuBtOriWfca*:!), 

^^y^^BSrfflvv *6S7Nrc>CuSr^s/^agt U SI 

lxlO- 8 Torr, JMfigArtf* OM&-9Q1CK 
T) , £E*5BTorrT^at*:ffofc. 

[0 16 9] ;;TfflV*-7^Fu^^8|ffl 
»»»» X£^£teT GBfld S-S-Ffc, *«ir*- 30 

MW*aE<kb»5ti*»b, Hi 3 (A) *siutH 
1 4 (A) ttttWS&tift&tf'X. 5 fcA***^©* 
^A^S26. 6° (LD.-2.0) tL<(i45° (LDrl.O) 



T% /SJ^jiSSr 5~10nm/seci|S:fiLTaiJS: 500nmOCu 

[0 17 0] ft*5, Ell 3 (B) *5itfEll 4 (B) 
ft, Jdtlttt«©Cufllfcovvr. -tOWBJRtt**^*!. 

[0 17 1] »&ftfcfctWfc*fU-C, 0 2 20 

%- N 2 80%Offl£&1fX%: ffiMO.il/min-?, N 2 90% 
- H 2 10%CDit7ctt*^SrMa:ll/minr*|5|H#^#^L^ 
z)iP>, *12|;i*L7t < fc9ft&g*#T\ 30 mingfc&glSr 
JBU mllECuMSry ^o-^-yrTm^SS^^-t^'ix^ 
fiKLfc, Sfcic, CMPT*SS^*DXSrfToT^ib. ESffl^- 
&(cioTigfet?|iJ€Lfc^Sr*l 2(i*Lfc <> 
10 17 2] ^12^?>^i51:, ZZT'lt 250°C 

[0 17 3] 
[*1 2] 
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11 40 

*1\ 3r5wf6»«*SrK»tfc6^^SiafiS (100)± 
fc, IKW lOOnm p-SiNBtfcfiMKU £<blc CVDJCit) S 
i0 2 m& 400nmI?teJ&£Lfc&, PEP, RIEfC* * 
^-^ig 800nmi bt\ BtffH Si0 2 *B 400nm<D?g 

[0 17 4] &V>T\ HWE**«filJLfc Si0 2 JKB-h 
fc, UT TiNfe||V30iiiij$0(&. KKS^. 

^y?««S:fflV\ Vy^!Jy/l:it)iff 800nn.ro 
CuSrjsfcKLfc. /^^HifcitfOiKOflfcR 

Wfi, ^AS*? CVDfeT-=»>^^ h*-^Sraae>ii^ 50 



[0 17 5] fc*s. SUleCulKo^^y^ y v^jfcMSfcS 
ottt, #ft«7N©Cu*:^y^«ii:U fUi§X£S lx 
10- 8 Torr, ifj*&j£Ar#* (ft^-WCWT) #B^T?E 
7^5mTorr, £r)cl!f3$ffl5nm/secT?&ofc„ 

[0 17 6] fcfc, HI 5fc«««^SrWfffiWK:Sit1lP 

»W33*WBT?*3|M-5»T?-fi*[RiliJIKaSi-5Jni 

nfc*^34ir, ffiHE*ft:|BS34©— «MH»iK«*ir, & 

ar-5f$fq-33£S^Lfc#- h y •>v s 35^JKi^$tb-5* 



(2 0) 



tfM¥8- 3 16 2 3 3 
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38 



^ 38a, 38b, 38c i:, ffiB*fc%!>34fo\Z7 *- * V? 

[0 17 7] crt'Ji^-f, M5Cu^£/&g|LfcliW3 
V V v VlSKWi • =£*U *«^36(iiRtt • "fe 
y M"*— XSS lxlO- 6 Torr^T'KS^Lfti 
f£> (fcir^Lfi N 2 90%- H 2 10%© 

&#1$g|534l*l»;L x 7t-^W^ (fct^Lii* N 2 90% 
- H 2 10%tf>ffi£-#X) Z&ffe-FZkb <bfc, S5;i£°- 
7 34a, 34b£iMft£-t±T, bUIB*- h^y S*35K:«* 
• 2£*£;ix*:t#|£|-33£\ mik*#-1®34ft : kmm£itX. 
1jm • Mft$m*1fcf. r<7}«fc£iMIT\ !W33©CuJ|| 
(4, iPfid-^ 34a^ioTiD^ • WI££ilX}) 7b- 
rrT% *D^°-7 34af*F*9/S<1-5 t-^lcj; 
t) 400°C;gg£r{fcJ$U JWPb— 9 34b(4^fi«TT'fc 
*fcW#^J:5J¥Eli lkgf/mm 2 , 0fijSglOcm/s 

[0 17 8] ±151:1 <fc*9CuJRSr!J 7n-iaot«CI 
*j£A/fc*Cu]gS©Jf:£ Drain £^CD$t£ DcDJtT'^-f" y 7 
n— S^Wi, V-f^t 1.2tA±T'fc9aSfT*fcofc. 



EJTf-ffiK i ■oX&fcMfe tfc t r 5 1. 9 ft QcmT'fco 

[0179] $%m 2 

K (100)±fc, TVUkLxmm 100nm<O p-SiNIK£fife]iI 
-fSo &^"C\ CVDIwit) Si0 2 400nmJ¥tw^L 

PEP, RIElCioT, 800nni:UT, 
WIS Si0 2 JillC, 0 400m©«*#»*»J*Lfc. 
[0 18 0] -t©«. *Wa**#fifcUfc Si0 2 fit9± 
10 ^y-Y-SirLT TiNS:)Rjf:30niD-?^IK^ 

9 V *?\z.Z 800nmcOCuMSrfi!(MUfc o ft*5, r. 

Ott^<y^--«i3±0tCuit©J*BttlJK:, CVD 

[0 18 1] IJWBfilWLfcCuBtfCOV^T, 

*Jh©CdK«r CMPl-ioT^i 3 m^i-i 5 ftflMCJiJ 

ofc^, ms^mmvtc^mm^mmm^m^xm^m 

4 *ls^yJr-yJfX'\>ftoit. Z.(Dm&\t, iftfECuBI& 
20 J&IKLfc^ 100MHz© rf kr^y^^PX\ 

-100 V£VMT;*.®££:RtfJQLT, ±(C^^<— *J:OCu 
KSr-<^->3Ly^>^Lr9f3£0*t»K8iJofcft, HI 3 

[0 18 2] 
[*1 3] 
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*yh/u-H2K, DflSECulB(«rj*«tUfcSi*KS: 

it. ^<DkZ<oM£.&.te0.oitoTrffl£X'hZ> 0 tiMmft 
<o%m%n. H 2 t o 2 <Dfti£it ( p H 2/ P02) 30, m 

H^OTon-c^B^T' 400°C, 30^cDfi*!ia> ' fcitf 
H 2 10%- N 2 90%<O7*— 5 yytf.XtpX* 650°C, 30 

^(Dl^toStC^Lfc,, 40 
[0 18 3] flnejR8SfcifcL?i^3L #fW-ov^ 

cuius- cnpfcj:o-ci»*ufea©«*eiio*Bji^ 

sx% omtm<omib^mmm^<o no%£t±, x 
v^iaairtic^ K*m^L.fc»^-c*>5. *-yt, *i 3 

^ttGMft lOOmmCD^T*, lmmft^fc?) lWTT'fo 50 



13, xglW: 2fiWJ:T*fc5 <> 

[0 18 4] *i3*»e>iy>iipl:, ^-i-^jtw 

^±©CuJiff* s 600nm, 800nmO#-&«, y 
[0 18 5] $ fefc, SfJlEm^ • Wfli-eWiEilftfcffilL 

[0186] mmm 1 3 

[01871016 (A) , 16 (B) , 16 (C) , 
1 6 (D) , 1 6 (E) , JJit^BIl 7 (A) , 1 7 



(2 1) WM¥8-3 1 6 2 3 3 

39 40 

(B) , 17 (C) 14, r<&3Ufi0J©&fttt«**S#j tiot, ^o*p5Rlc#5CuRo»**««iftl*4x. H 

Kij*Lfcfc<BT?, SfcT, 11116 (A) fcWrffiWfcTp-fw 17 (A) {^WrffiW^SH-J: o fc. fifcBHDJWfc-*** 

PjttfciaS 150mm^Si»«9±lC, CVDIeU; 9 Si0 2 St [0196]$ 115ctt# 

7 *3500nn»^fiRUfc. ^iLT H 2 ivC^S©"?, it^t'cDCulilSE 

[0 18 8] PEP, RiElcio-c, Hi 6 ttflffcSTc £*t, Stt<c4fitt*««ri-5. r«>»tt>M* 

(B) ^KrBW^-fr't <, *gl500nm~5000nm, 81$ ffitCioT, £ SftSBttSfc^^-itfTU 017 

2000nm©it6S:#**»fifcUfc. &^T\ MB&KlflU* (B) fcWffiftfcjSI-J: 5 fC, Cu^f 6 rtfc£»LT& 

tm& itrS^-fS 3 f /uSr PEP, RIElci J*-T5„ 

^TML, S*R CVD&Ki-oT, fflgS^^^^ h*- 10 [0 19 7] £ "bl^ CuflgteSfig Eb^/t^-SriST 

A-FW: wr^^t U<l4Cu7-7^5r^*Lfc. Stf5J:5K:, $6l*j£«fc£fc?E*1-?> (017 

[0 18 9] ftlC, ffilHf 6£ffi$i£Lfc Si0 2 Sf 7E (C) ) . 

(c, HI 6 (C) fcWB«Jfci5H-rj:<. CucD&m&BS [0198] flWB*/<y* y >^fc*ivvctt, Bl 

lti-5fc*K»/<y -V-Slli UT, fctx.(4**$30nmO W^tUO 0 2 fcitfitTctfetf* t LTCD H 2 ri 5 

[0 19 0] ^flJS. IH^^Fd^-^P^ o^XviUot, mttfc5W43glit£ft*: o + -frf- 

g|;ioT, gAe*10kWT*^Jf:3000nmWCuM8Sra» v**^ H + -f * > (fc5V«7^*^) 

El 16 (D) KBrEtfJfc^l-wi: <, tt, 0 2 ^ H 2 t£Jfc^TKJ£ttJ5 s it;v^T\ CuSC^lK 
•t-Sll^®I^Cu^^^Lfc 0 *^6(i 0 2 H 2 Srtt»L*M!Ha-f S*&KH:'< 

[0 19 1] ft*5, rCDtt^Y W<— 1*114, Ar/ H 2 20 T\ SffiSS^ffiil-fkUT ig<^KJfoi8g©®Kli*S i 

/ 0 2 jS-g-tfc^il/20/ 2c0jg-^#ffl^ > £JE;*j&0.85 LK315cg:)^(c:io-CCuiI<7)?5H(j755^(ciiff-f-5„ 

Pair Lit. ^•■^^-^yhiLTIi, gg 3 T\ lMfctt#*:ls£l«!7ctt#*M:, T-^^ttM 

O0nmi©^S 99.9999%©Cu£fflV\ Vtctfxtf^ ^ffcifa t LTCuJK^lC5£#L^fc©T-fc 

hRg«DKI!i*75inm^ta;^Lfc. PIDf&J fttf, tfl!5^J*<0 0 2 ^ H 2 ^i't-PI^iviV^ 

PBNt-i'-itMftyi'l^oTSSU [0 19 9] *j3, _hffiT*tt»£i&g£ 450 ,, C^l^teL- 

S=Ko»ffiftiJ^«f!fte»ttSr|pI±*-tir5fc*, 80Pa<£>EE TfiglKSrff ofc*s, 200- eOO'COfigfEBT*, SiS« 

^T*Ar*'^%#AUT450°ClcSP^Lfc o fc^4Cul!ST-Ol^feiajiL**»e>J«BI«rfT3 ^ t*« 

[0 19 2] WB^y?y y^7t, *MECug!8# Wt?*>ofc. 

BMbLfcV^5fc, fctx.(i*Ar- H 2 »0«^^»ffl [0 2 0 0] ±l5T'fiitfl 150mm<DSiSffiK*f 

^T'i^iPLr^?>, ^^W*=A/^^r>-^ 30 U itg 300mm©*-?' y V £TSfflSggr75mni £ Lfc*^ 

( CMP) tetcioT, mse**MB5©CuR8:l3J:tf TiNJjg v ? ]) V^£T-CuJg©/*8g£ffo7t;$\ aSfim**-*** 
ll£l&*L-(\ 016 (E) ^KrEWt^i-J: 5 ^CuBB **fc^©ffitA«J*#£i5fcfcftiS$i*''''s' * V v 

[0 19 3] ±KIW^oV''T SEMlr* ■? ^7n-«« L> ^ «4r^i"5 =» U U >^ 

fc^Lfctr^, «©tl#&^*^jgg§£© 110%^ S^ifco^*tt^^^* !) fcSWig&KKiift 
_hT\ WHBRttKttifiS 9 T*-<^ hJt 1. SE^JiSWftlffiSrHJini"*'^ T7-7*'*y 5 V 

[0 19 4] $ P>ti, APji^O^*, ^fiicUytCuga^ [0 2 0 H WE^JiCuffltOfilfflt^ov^RWL. 

[0 19 5] 017 (AK 17 (B) fe±t/ S7ctt**^©a«^iiS^Jt^3iK, S«ffl£©]EE*K 

17 (C) (4, WIE^y^y ^fc*5V^, CuM8*s 3£-e*«l!:«ffiEil**Jgj*->-5. 
at6^S*a*it5ttlB*«S*<J«w*Ufc , bOTf*)S. [0 2 0 2] ^Jfe^l 4 

©Cu^lc OW^^iRA-fS. :© 0®^©SA 50 [0 2 0 3] 01 8 (A) , 18 (B) , 1 8 (C) % 



(2 2) #i?8-3 1 6 2 3 3 

41 42 

1 8 (D) «, r^>H»iO^^^^«Jl-*Lfc fc. 

^(DX'hZ. £1\ MS^tefWWdbS^ttTJiEiiMH [0 2 12] iffiTtt, Cu*j*Bli-5ffl*©a»t?H:* 

«*s^*KttfeHytKg 150mOSi|&K9±^, CVDfc 350X:fc, &¥©«t*ttSj£?&^£ 450°Ci:: 

if? Si0 2 K 7 * 600nmff:iCJfMtfc o PEP, RjSLfctf, r cDfiSt^fi^btttf^fcitfit^tttf 

RIElCioT. fci^ltfittS 300~ mnmO^yf? h *©££Jfcft£tCj;oTjai:i:Sft-C'#, ±.1i<D± 

[0 2 0 4] fcvv?, UMaa^^ h*-/w6aSr»KU ±#1-5ii@T*l!^fiKMSrtf5 ~ *<bT*# , rof^tt 

fc Si0 2 7 /Urate, CuOfet5:^l»±1-5/i:fcro/<y^- fiiaiti*IW©««i!» s ^TfiBTf, £iSttlRLkte l b*-$-1-5. 

Slli UT, fcix.(i*Jf$30nm<D TiNflt&j£Rtft, S# [0 2 1 3] i CD fiEfllfe, fifclH 
tt^y?!I^Si:i^T, HI 8 (A) KWffitti:: 10 #Hftfc£<0*fl=fc:fl-V*TH:. SISWl SOi^ilEli 

^1-r*i<, flUff 10(kimOCiiK8Ol»u*K*tTo*:. v*£i^©S8B, *#RJ£*£#pJtBT?*>5. 

[0 2 0 5] fcS8, r<7>4:#^-Y^-rtH:» Ar/ H 2 [0 2 1 4] £jfeffl| 1 5 

/ 0 2 )®-S-it £11/20/ 20«i-&-#H^> ±J3E;f|£0.85 roHifeWS, TT^^V hit 10»«))i*ffi*|*5«tt/T 

PairLfc. ^^^-y^htUli, itg 3 hit 3<D3 >^ ^ H^-zKO^xaSr^tf^ 

OOmmCDijiifcig 99. 9999%©Cu£fflV \ ^oSS i^-y? frgS©jgtf§;£8^iJ-C-;fc3 0 

hFflOSgfil (TSr^SEBI) £ 200nuntC|S;^Lfc <> &*3, fig [0 2 1 5] 12 1 9 (A) , 1 9 (B) , 1 9 (C) *5 

SiBf©g:A«^f*15kWT-fcofc„ £0*12 2 0 (A) , 2 0 (B) , 2 0 (C) , 2 0 

[0 2 0 6] SiafcK9tt PID*J»Ufc PBNt— (D) 14, r©SQt«©iat«*Sr«*«JK*Lfct«> 

ALT 350°C^X.^V^aS(-iD^Lfc o (A) tMI:*t:*t<, CVDtei tJJUff 850nmCD 

[0 2 0 7] 450°C(CjDfVL, 01 Si0 2 Jg7. MJ¥50nmCO SiNJK41, 33 £ O^Jf: 400nm© 

8 (B) l^»fS^I-^-t-ri:<s ffJte^** Si0 2 JR7' Sr«»aJi»ritLfc. 

6aSr^BBWtcai{)iitr±5»!:, fcfcjttfKJJE 300nmC9Cu [0 2 16] toft, PEP, RIEtioT, WIS SiNfflt 

W8*r2*riaiU^:. rofc#Of t^-rt?i«, 4Hfeiyf^b"<-iU 819 (B) dWSlft 

TSWEE8SI4, fJiei *fiicKW#-g-t|WICT*fc^„ fC^-f-rTi: < , fctilil 400nn., 400nn <D?f6 

[0 2 0 8] :©2R*gOfcftO^<y^!)y^7 £Si0 2 JK7' ic^RLfc. 

*, a6R*s»aii-5*"C?0MB:, Cugt©BMb*B&Jtf 5 [0 2 17] &V^T\ SO" PEP, RIE&JSLT, SiNK 

fcfe, fct^tfAr- H 2 ^OiS^^SH^RT^aU 41*5£0 : Si0 2 JH7 ^J'U 12 1 9 (C) t£ 

fc. fc*s, rw&srasttt, ^fcaBEasE^Kflias 30 wB«j^*i-ri:<, latitatm 300™, gss 900™ 

[0 2 0 9] iWn, [0 2 18] MlSa^** h#— A^afcJgKL 

(CMP) SCiot, fjf23>^^ h*— /U6a^-lfi5cOCu fcBWuOjttfcSrlSjJb-t-Syt*©^ !J -V— ^ t LT, 12 

!8t5iU! TiNK*rl!fe*UT, 1218 (C) fcWrffWK 2 0 (A) teWrffittldSrJ-^i: < , tck fctfJPSaOm© 

Ca^^bk toft, %tt0yi3© TiNBtll' *fi)cSItfc 0 

»^ira«fwUT, WIBCur9^8b»J«ffi»w, CVDftlC [0 2 19] SM^y^ !) y^Siaot, 

£9 Si0 2 flg7' SrfiMKt, 16 0»R, TiNRU' <D 1220 (B) tcWffiWlwS^fr k < , SOkWco&Am^ 

f&flU, CuOfiltffli ($f6F*)~-<D3ft«) , T\ JKJ? 300nmOCuH8OU!*^RISS:ffofc. ftfc, £ 

j>«>^*?toT, 01 8 (D) \Z.Wfm#}\Zmir cDt#^ V<-ftl£, Ar/ H 2 / 0 2 S-g-JtSrll/10 

J:5*CuS»ii*Ei»8a4rfll*.fc2Nlcfl£iSll4r»fc. 40 / 2©a^*ffl», £JE*j*0.85Pa£ Lfc. */< 

[0 2 10] **S, SHIB^tt, tgH-if*3t)T^-<^ h V k UTI4, 300mm©^S 99.9999% 

^(omm^n-otzkz.^, ^^■f^it^.m^ m *• 3oommtc^Lfc. 

1.8/«acaUlT-e*>ofc. [0 2 20] £ feKl, PIDftML/t PBNt 

[0 2 11] fr^rr-v^igroaffiSd^Sr^ il^W^-Y y *lc£oTH£U 2«©K®W(cl4^ 

fiRLfc#SM*:3611Hov^T, Jma»»S:fi 1 ofciB*, e^ttSr^i^-tirSfc*, 80Pa©m^T-Arjt7'^£«AL 

{/X F U^v/f 3 y»tt*W Ltfc U , mn,9t [0 2 2 1] StSMg^ 45ffC^*PjRb, 02 

ffi«f-^1-5(t«tt*rffliE-e*, WfcCuT'y ^8b± • T 0 (C) (cUf^l^-f-rt < , JJUffia ^ h 



(2 3) 
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300run©CuJBl8£$ ^lc2&J#KLfc 0 ^©ttOft 
>/<-rt»ffl«tt, Ar/ H 2 / 0 2 JB^-JtSrll/ZO/ 2 

[0 2 2 2] rroZJfcrilBt^fcAW^y^ !> >^*T 
8L SiaSS^J&flJi-it^OWH:, CuBtOIMkSrB&Jtt" 
fci:*.tfAr- H 2 ^ (Ar/ H 2 / 0 2 *S£-it& 

11/20/ oom&tf*) #B«T*ftS]Lfc. fc*s, r© 

5. ^5*/M*-*y^y^i'yr (CMP) ?£ 

KioT, HflE^6^gP<DCulK8*3it>* TiNll' Jg£|& 
SLT, El 2 0 (D) fc*rffiWfc*-fJ: 5 Cu7°7^ 

[0 2 2 3] Cu^7^8b:fc£U^uS#&.^IS$l8a 

2>S 1.8/iQcm^TT'fcofc,, 
[0 2 2 4] $ e>(^. lfT^ai-^aKttfJWffiBiMftSrJg 

*flEfcS*i-S«HttSr«ET?*» WKCu:/? ?8b± • T 
BST-sK-i' tD-^ LT V v£ V ■> r £ -WSgBi* ix 

fee 

[0 2 2 5] ^£*5, ±CCufltOfi!tBltt, H^tt*^?* 
[0 2 2 6] r©SUSW©»6"l>. riMtifc, jftK 

mmm 1 6 

rtfJUJSWi, TX^P HJ£ lWSIfcii^Se^*5it>*T 

[0 2 2 7] ffiftBIl 9 (A) , 1 9 (B) , 1 9 
(C) *5j:tfEI2 0 (A) , 2 0 (B) , 2 0 (C) , 
2 0 (D) SrtILT, £©**««:BliJ3"t5. 

[0228] i%m<»mh®.®h^\iTmmm. 

«#^»Rtt feftfcittS 150m©SiaKR9±H:, El 1 9 
(A) t!l»rffi«jJC*+rt<, CVDtcJ; tJJBIff 850nm© 
Si0 2 HJ¥50nm© SiN)K41, fei^/f 400nm<7? 

Si0 2 R7' SrMftSMJBfifcLfc. ^©m, PEP, R 
IElCfcoT, HUE SiNK41Sr=yf-V^ h 
U Ell 9 (B) \zmmtt}\z.7frtZk<. fc4r*.tf*4 
OOnm, m£ 400nn> ©j$6£r Si0 2 fil7' KJgRLfc. 
[0 2 2 9] &V^T\ fftf PEP, RIE&J&LT, SiNJgl 
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41S3j:tf Si0 2 !7^-=y^U Ell 9 (C) (C 
*rffitt^*-tri:<. fci:*.tftt& 30Qnm, g££ 900nm 

* h*— /P6a«rJi0ta:LfcBliCuOl£ffitSrK±-f5^.*© 
^n-ltUT, 0 2 0 (A) fcWBBttfcSVt-^i: 
<, fc£;iti*J»£30nmcD TiNRll' £/&JKLfc 0 
[0 2 3 0] fcte. R^'^D^Stiot, 
02 0 (B) IC||fffi^l^-rr'i:<, «J¥ 300nm(O 0® 
^&j!gA LfcCufltfcriWLfc. 
10 [0 2 3 1] fr*5, rwtt^-v^-rtKW:. Ar&55 
sccm©MST*tt*&L, £EE;ft&0.17Pai Lfc. ifc. * 
'<v9 9—Vv V t LTte, 300mm<D Offii^&^r 

L/ccu&fflv\ ^os«t^-y 7 Mw©e« asiwe 

fit) & 300imi{;:R3£Lfc. ^Jb\ &AflL*Jtt30kWT& 

[0 2 3 2] $ fjt^ 3&Kfi PIDflifflLfc PBNt— — 

eW4«:fi]±£*5fc», 80Pa©EE;*jT*Ar#;*£r*AL 
T 350t4:ifi;ifcl*a«fc3lHI&L;fc. 
20 [0 2 3 3] SS^rii?*^©^itl^4r^LT^ 

t, HI 2 0 (C) J^»rB6<)^-t-ri:<» JffiiP 300nmCD 
Cum*limVtc. fc*5, iCOtt^-V^-^li, Ar/ 
H 2 / 0 2 ftfrjfc 4:11/20/ l©«-g-#H^i:L, £JE 
*«:0.85Pai:Lfc. 9 &~!f-y V t LT 

li, itf5 300nunCO*B£E 99. 9999%©CuSrfflV\ i^M 
i^-yyUWOSB (TSraEE^) *r 300mm(CR^L 

[0 2 3 4] $ ibd, PID^JffllLfc PBNt-^- 

30 ±II»tf^^l:±oTffiU S«<DSffiiaiJicn^ 
eWtt*rlflI±S-fr5fc», 80Pa©ffi^)T*Ar**^4riEAL 
T 450°C4ri@x^V>taft(^D»Lfc o 
[0 2 3 5] WIB^y !J V^7i< Ste^iPi" 

- H 2 3% (Ar/ H 2 / 0 2 =11/20/ 0<73Zg-e-#**) # 

[0 2 3 6] r©^, >T z.jojX' >vif,\) y*yy>f 
(CMP) SKiot, lttiait6*t>»©CuBt8 J3itJ5 TiN 
40 g|ll' *^*LT, El 2 0 (D) fcKB5«jfc*1-.fc 1 
<t, Cu7°7 ^8b*5i^Cuffi*^ia^8a5riixfc^#: 

[0 2 3 7] Cu^^^SbfcjzLS'CuSfe^ia^Sa 
*5 1.8iuQcm£-lTT-ft>ofc. 

[0 2 3 8] S fete, fTf-i-VflBftOWKBRSrJI? 

^Lri:^^»#:^g|coV^T, fttitlOfeSrtTofciBf*, ^ 
fiSiLTtSffigafiHSv^U'^ hBv^^i/-> 3 yii>i 
50 t>*^ h u^-^-f ^u-->3 vWttSr^LTfct), Sffl;* 
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*Sfc«-f5«*tt*(ftliET?*, *S»cCu^7 ^8b± • T 
[0 2 3 9] fc*5, ±f2^^tfCuflICDt5 < tt/CulICO 

m*&^vtccu*?-y-y h t-rsftb^ io 
[0240] s&k, zcommmom^h, cu<o^<o 

14©»&J:IS]«K:, v^v^o^jg, *W=M3£*4f^FT 

[0 2 4 1] Uttftl 1 7 

BfR©tB»««*KttfcSi*S[ (100)_h(c. T±ft 
iLTUff lOOninCO p-SiNfigfcJlUritU $ CVD^i 20 
9 Si0 2 flt£: 400nmJ?UlJ&/*L;/i^ PEP, RIEIdi 
9 % .Xili 800nmi:LT, mTlH Si0 2 H 400 

[0 2 4 2] i^T\ ffJlEfffc^Lfc Si0 2 R9± 
Id, y -V— JS <t 1X7^7 7 *WSiN&JRJ930niDKJ5fc 
£ kUlT^/l^T^CuTaSr^fflOnm^Lfc, 
[0 2 4 3] ffiiECuJBIO 1 ftj&Rtt, 350°C 
lz.±g-£ikX, IffiV 600nm<DCuJ!I£:2&/&^Lfc. rtf> 
^l-V^-f^li. Ar/ H 2 / 0 2 m&itn/W/ 
2<DM&Wmn.X\ ±JEI40.85PaT'&ofc 0 30 
[0 2 4 4] ftfllBlftlfttt, IfllOTtMK* SEMtCTgLgLfc 

— ^(iCu (lll)cD^T'*>(J, £t>\ZCu (lll)Oo 
^#-:/*:*J£Lfc*&*. -tOiiMMitt 2. 0° 

[0 2 4 5] S&Ul, ffj|E/jBJg£ CMPfcTEIKtolUS: 

SlJfc-CJfcffiSM* 1.8|xQcn£JlTT*>ofc. 
[0 2 4 6] £ fete, Hfif5^feT'?FML-/cfl;«a^^o 40 

^w— • >-£r$ij;£ • f¥ffi Ufa®*, Sv^i^ h p-?- 

[0 2 4 7] ±lE©±SU:CufciB;h^©J:^T^«:JB 
Curo l gwWSrfT 5 £ i i U , 

fTU SfcfcElRl'bfiJbLfc. 50 
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[0 2 4 8] T*«i:tr, Cu*if<OE»ffl 

&*i©»ftte©J:v*#*:»fcU #*L<te*ro« 

[0 2 4 9] T±6JKiLT»4, T=e/^y r *CuTa 

<7?te»C x Ta, W, Nb, Mo, 7^77^ WCo, T^ivy 
7*NbCr, T^lVyy *CrTa, 7^7 7 7 CoV, 
yU7r^CoNb, T^/^r^CoTa&i'&ffl^Tt&Sfft 

mmmbHtc. we, u *b 

[0 2 5 0] HM^Jl 8 

[0 2 5 11-122 1 (A) , 2 1 (B) ; 2 1 (C) *5 
J;0?|2I2 2 (A) , 2 2 (B) , 2 2 (C) , 2 2 
(D) tt, ro*lft«©SiJWII««Srat*«J^*Lfc'b 

[0252] $fei\ mswtelf)0«^)5v^«TJliB^ 

^i^fefSltb^cja^ 150mmOSiSte9±(C, g21 

(a) \zmmmz7rrrz: t < . cmzx. K>mw ssonm^ 

Si0 2 JR7, IfeWSQimOy SiN)K41, ^W- 400nmCO Si0 2 

mi' toiLima. ioonmo zmo^vmmmm^it. 

[0 2 5 3] ^(D^ PEP, RIElCioT, ffifc SiN^ 
41fe3i y^V^ hy^-tU 122 1 (B) (c»rffiW 
f^i-rt<, fcir^liijil 400nm, ^ 400nm co«6^ 
4r QKMfeiUt Si0 2 J5H7' {d^tS:Ufc 0 

[0 2 5 4] Ji^V^v PEP, RIESrJteLT, SiN^ 
41*5it>* Si0 2 JK7 *;<?—=-V-yLs H12 1 (C) 
mm#)Km-rZh<. frkJUtm®; 300nm, 900nm 

[0 2 5 5] -tOflfc. IWIBay^^ h#— A<6aSrfl0RL. 

H12 2 (A) fclWffiWK*1-wi:<, fcirx.li'ff$30nm 
O TiNBtll' SrJSUJILfc. 

[0256] <wc SM^y^^y^siao^ 

El 2 2 (B) \Z.mm$>\ZLiM-Zk <, 30kWWSA«73 
T% fliff 300nmOCuJK8cDl^MSrfTo/fc 0 Tifc, r 
©t^f-t^-rtli, Ar/ H 2 / 0 2 iS^-tt; 4:11/10 
/ 2<om&&m%.. ^:£E73S:0.85Pai Lfc„ ifc, 

y t bTI4, iSS 300mm(DM® 99.9999% 
OCu£rfflV\ ^oMt^-^y hWoggllf (TSfflSE 
ft) £ 300mm(C|S:^Lfc o 
[0 2 5 7] $ b\z s &mt PID*J#Lfc PBNb-^- 

fi*ttSrl^l±*-a:5fc*. 80Pa(DflE73T*Ar**^4:*Ab 
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T 350"C*ffl£fc^ia£l-*JI&l.fc. 

[0 2 5 8] 450°CIC3tafi U 132 

2 (c) fcWffittm*^-rri < , fiie^^^^h*-^ 

>/<-rt»H*Stt, At/ H 2 / 0 2 S£ifc £11/20/ 2 

fcj*BI<&»£-i: IS] C 
[0 2 5 9] Z.to2tel^<Olt.#><0*'<y9y>#W7 
SiXKiSJ^t-BS-^olBtt, CuffltolMb*BS±i- 10 
feiAtfAr- H 2 ^ (Ar/ H 2 / 0 2 fi£-Jfc& 
11/20/ 0<Dm&#*) #H^T'^*Pbfe 0 **J % 

5. 

[0 2 6 0] j/i^^ 
( CMP) fellioT, C^40$r y y •> >^{WJi t L 

T, SI 2 2 (D) teWrflS«jfc*i-J: 5 in, ffiffBSBRTL 6 

^gRroCuJK8*SJ;T>* TiNKll' SrEfcifcLfc,, 
[0 2 6 1] *«fcn«a«tt«:3£*L;fc5£ 

M<DRf§§|J^-W^— rtlc-fes' h U f^W*— FWH 20 
H 2 / 0 2 W»#ifc*s 100/ LT, 

^mni- i3. 56 mz<D&m&.n.j] soo w£3o#ras>;!ra 

LT, H 2 £ 0 2 i^^BMro-T^X-^T*, ]ffi|2 
CR40Sr»ft«H;:|fc*U EJ2 2 (D) fcWrBSWfc^i - 
i 5 Cut 0 7 ^8bfe J: tfCuafe&*£iHt8a £{i x tc¥ 

[0 2 6 2] ft*5, Cu7 p 7^8bi3j:tJ f Cuai»5i^.BBi»8a 

[0 2 6 3] mmtef&vtc^mwmw&nmmz 

[0 2 6 4] ft*5, CuCDftfr!?(C 
fc**tfAg*Auft£«:/^L-CfcJ:V*U J*«tfe, 
£fflftfc 4f iffcfl-^Ttt, Hife#iJi2~Hife#li6 
v^v^©8S|g, *fMRj£fc£j4**IfB 

[0 2 6 5] iffiWl 9 
*Hlt«!H:, K^^jf^ttiE^t^^^mJII^CuO 50 
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[0 2 6 61 023 (A) » 23 (B) , 23 (C) , 

2 3 (D) , 2 3 (E) *5j;t>*2 3 (F) fc#JBLfc# 

[0 2 6 71 3M\ 02 3 (A) fc*-*-* 5 BfBW 

tB«««*R»tfcsiaai (100)9 TmtLxmm 

lOOnmCD p-SiNJK4l£rfiMU $tl:02 3 (B) 
-t±0\C CVD^it) Si0 2 Jgl7 ft 400nmJf:iC^bfc 

PEP, RIE(Cit), iH 400nm, ^.ifl 800nm© 

ig6 9 h*— /i/4r*»*Jl?riiUfc( Hi 2 3 

(C) ) . h*— iV<T>7 7.^-9 hJfcti 0.5T'fe 

[0 2 6 8] r ©Ti&t-TiN V J f— Jill i LT30nm 
jftBEtt, CuJK8 *JJim600nm ffte^y^ y 
JiaiLftWf, *3it>*TiN Sr^^y-t-glli: L-C30nmj^ 
IStt. Cu<OT±t6lKi L-T(DNdM51<Srfl»»30nm, Cu^8 Sr 
SIIf:600nin T'^^y^y V^IC i «9 ^L/ti*i|£f (El 2 

3 (D) ) SrflsjjftLfc. /<y-1r-Jlll, NdBBl, Cu«8 

[0 2 6 9] Jifeli, ^m<55«!|SH-ot, 03t^i- 

«BE«i*aaKit*rfflv^, mmm2 iimm^. mtmjc 

CuS»8 (El 2 3 (E) ) „ 

[0270] i-jfctot. *iT*EE*aajs«*{*a3©rt» 

^t-isic i 9 ft bfc 0 oKSSiiO. oiTo 

rrS/JET'fe 9 , r (DM^mmk. * 1 4 
^ET, 450 "C, 30^fflO*PS^«!.a*tfofc. 
[0 2 7 1] ft*Pt« y 7o-fl£tfc£rSEM fcJ;!9«l8?U 

0%J^±T% ASf^aitiii^^Sr^Urt. 

[0 2 7 2] ^n-fo^lco^t^ SIMS^fflV^ 
-C**£tf**r«!J£ Ufc„ y -V-Jl iCuBtoMtNdfflt 

it. Ndfll*s^F^EU<iiv^WB^^c-^v^T^4. tin 

[0 2 7 3] mlE=S-^l-o#CMP lwi5IB^)PXSrtf 

sem \zx <9mknm*pmLtikz.?>. v^tttj^ 

[0 2 7 4] ia^Jgfettl^fflV^t-T^i-V 
©f^J«ilSSrBI2 4 (A) , 2 4 (B) , 2 4 (C) ,' 
2 4 (D) , 2 4 (E) fcj;l>'2 5 (F) J^-f. 

[0 2 7 5] *i*H24 (A) l^i-J;pfcSi(100) S 
*R9 ±l-, M/flOOnm CDp-SiN J&414J&&U <S^V^X'[gl 
2 4 (B) (C^:-r«t 5 *CCVD iCi!) Si0 2 W 7&400nm 



(2 6) 
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fiRLfc (02 4 (C) ) . 

[0 2 7 6] Z<DTM\Zim Z^W—milk LT30nm 
fiRWa, Cufll 8£600nm y y^lCi 

LfctW. *5^t>'TiN ^^y-t-gllt LT30nm/5M 
Nbljf5l£JK/¥30niiK Cufll 85rflf J¥600nm X'*J<y* 

NWR51, Cuflg 8tt3IMWl£jaKS:fTofc 0 
[0 2 7 7] -tH^noiW^ot, @3l:^f«ElS 

toagttfcffl^x, HJfcm^sii^ iMtaKcsa;* io 

O^CMP ^i-SSS^DX^rfTofc (0 2 4 (D) ) . 

[0 2 7 8] tt^T, Cu|B^SrffMtfc±|5Sffi±(-, 
D24 (E) K^l"* 5 JUJPlOOnm ©p-SiN J]g4l£ 
«?Jifc«, CVD \Z.X 9 Si0 2 IK 7£400nm fffcjfcffltU * 
PjICp-SiN AJNlSrlOOnm , CVD tc«t «J Si0 2 Jg 7£400n 
n SrJW^fiRISUfc. ^Wi, PEP , RIE ICj;9t*T#- 

mo mb , fiifciisoo mx*hz>o 

[0 2 7 9] r©ifr*-yu*sj:0!**:*-i-5a£«±f!: 20 



TiN &s< V -Y-mil t LT30nm^flI^, Cufll 8£600nni 
fffc^y^y V^fciOfiJWLfcWsK *5<fcl>*TiN £ 
^y^-Sll£LT3C™$JiiSL NbR51SrKIJi30niB. Cu 
At 8£rfl(J*600na T'^^s/^U ^fc* 0ri«Lfctt|6|- 
Srf^JSfttfc. ^y^r-Sll, Nb^51, Cuflg 8tt&fflftlC 

£«&&A^c„ ^rOftCMP J: SiBMlllPX*:fTV\ tTT 
^-yfcffefcLfc (H2 4 (F) ) . iHHmfctej; 

9 t'T^^-vro^m^ffi^^jBteLfc. ae«± 

(wTiN Sr^y^-)BtUT30nmfife)K^, CuJ»£600nm ff 

sfiro^kaTcstH^^-eionMaa u-t t vast Lfc. 

St±#tfS 5% Ufa. ASHajg*t±#7l55 75^10% 

[0 2 8 0] 
Ml 4] 







0 2 20* - N j 80X 


2ftfi(l/miiD 


0.11 






h 9 100* 


H 5, UK - N s 90* 




0.3. 


0.5 


1.0 






o 


o 


o 




o 


A 


A 



[0 2 8 1] $ kWMWffcbtU::, Ti,Nb,La,Sm,Re,V,R 
u.Rh.Os.Ir.Pt S:fflv^*:«^-H:tra«t'!c»**s»e)*t 

fi3^*;u¥-mitgi<ommm\ 'Vj-Y-mtvxvua 

[0 2 8 2] !«£#J2 0 
HiS^Jl 9 irlUCTiftl^ TiN ]) -t-S t LT30nm 
jftfltft. CuBi£600n«fffc;*'<i/ * y J; 9 fifefilL, 

fclW, feitfTiN £v<y -t-Jli: LT30nBfiftKfft, Nd 
M^ff30nm, CuJ&£J&J¥600nm T'^y^y^tJ; 

fc 0 50 



[0 2 8 3] #^T-Hife0iJ 1 9 4:raC«««rfflV\ 0 2 
20% - H 2 80% 5r0. 111/min , H 2 10% - N 2 90% £0. 5 
l/minO^H^tf'T'^aSrtfofc. ^a?£*450 
°C, 30ftmX'h-otz„ JftSHfty 7n-jg:R$:SEM 9 

^**4:«l*U/t. ^< y -Y-S i:Cult©Ml!:NdJBt*sfiPS 

n mtexmum^vmm&i-ztkmvmsiTxh-otc. - 

Ndl^^#fiL^V^ift(COV^Tm TiN ^^(^gf* 

[0 2 8 4] HfllE=S-i^WI-o#CMP i5gB^*nXSrtf 
v\ SEM {rj; (?E*tf§M*&|sHELfci:r>S>, v^-f^tA 

7t„ |BI«OS«Lhl^ TiN L 

T30«^atft, ^l-aB1-r i:»5c<CuR*:600nm 



(2 7) 



1 6 2 3 3 
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*SV "•#»::«:, 10% Srjax.5BB«ffiSiO±lf-* s IB«>fcix 
fc. 

HJSW2 1 

HJfeFfl 1 9 £ m CTi&K, TiN £^ y h LT30nm 

fiJcIf^ CuMSr600nmJ?^^S'^ U i. "9^flSL 

fcWWs *3it>*TiN Sr^y -Ir-St tT30nmfiS;^, Mn 10 
£W ©^Bt*Blff30nn, Cu0tftKff6OOmi T'^^y^ 

y ^fcj^^Lfctw&ffofcUi. ^y^-Jf, Mn 

[0 2 8 5] &V>T\ H*S«1 9fcra'tK«*fflV\ 0 

2 20% - H 2 80% £0.111/min , H 2 10% - N 2 90% & 
0. 51/minO#B^T1$&&g£*Tofc 0 !&#yi*&j£450 

firing!;* c7>110%JiU;T\ &#fcffi»i*;WI£tfcS:^L. 

fc 0 20 

[0 2 8 6] y 7o-^0#«i|sf^oV>-C, SIMSfcffl^ 
-C**&***S5£ Lfc. y ir-Ji irCuJUora^Mn- 
W £^)WWE-t-4iWfc-^TH:. Mn-W -frABtrtfc 
&mtmtii£*l<tcti\ TiN «I*3j;l>'CulI't'<D^Stt^ 
ttil8WFT&ofc„ — -)5, Mn-W ^JBI/^fiL.^ 
fW^ov^tt, TiN &*Kg«S;5Mfcttl£*Wi:. 

[0 2 8 7] HfH5#^('o§rCMP (ci-5ia^*DX5rff 
v\ SEM lc± !JBEill^*iWffiUfci:r5, v-fixtA 
UX'&otc. £t>\z.9&BMl 9i:^<IBWmcUT, raffi 

19 fc-T^i-v^tt^SfcL^te, ML 30 
fc. i-*t>t>ratRo?36«±fc, TiN «y< y ^-Ji 4: LT 
30nUA18tiL *«HtlBi-r fc*<CuJRSr600mi ff»c*'< 

oV*T±*ft««:*)fctfcL*:. Mn-W 

Mn-w -a-^)K^*iv^^i-icov^Ttt, io%^a^.5sa^ 

[0 2 8 8] Mn-W -g-&©fth>!JK, La— Ni-g-^, Pb— 40 
Ru-a-^, Bi— Ru£-£\ Tl-Rh-£-& % Ti— 0s£-&, Pb-Os 
Pb-Ir^^fflV>fc#^-lCbHi«^*^®*t3 
4xfc„ $ifefti 2 2 

Hife^J 1 9 t ffl U-Ttmtw, TiN y -V-H t LT30nm 
fSttfk®.. CuJf^600nmJf t-^^^S'^ y ^fc<fc «t 
fet^ *5it>'TiN ^<y ^— Jit LT30nm/&JKiL V 
■tSrJKW30nin, CuflJI£flJllf:600nm V >Jf\Z.£ 

•JfilWLfclWSrfft&Lfc. ^y-f-Jl, V «, CuJUItt: 
K£*"«S«ttfcria!(*:fTofc. 

[0289] ftv>x% gtrai 9 tm^ms^m^\ o 50 
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2 20% - H 2 80% £0. 111/min . H 2 10% - N 2 90% £ 
0.51/nin©£B^4'^f&&S£:fTo7!: 0 8fc«yii&fi450 

S;$ 5 «i3t £<O110%W±T\ SSf^fflfeji^tftSr^U 

fc. 

[0 2 9 0] y 7*— ^©SWHcov^, SMSfcfflV* 

fik TiN JR*sj:tJtCulB1'©ll*»»*Ktil»JWSATt?*>o 
fc. V JK##&Lfc^WW::o^-Ctt, TiN ffi* 

Ttt, CufflliV KiOjfffittififc, Cu x V0 y &5{fc£-#J 

[0 2 9 1] ffJiE^IWcotCMP KiSBBBjttniSrfT 
v\ SEM (cit)K^^5:I¥ffiLfetr^, t^rftfcA 

fc. •f-ijcfc'fe, ra*o3£«±fc. TiN ^yt-itt 

r30nm^Mm. ^iCBi-Tii:7i<CuJI5r6O0nm fftc^. 

«v^t^!|s^^cov^T^^, 5 75^10% <D^m<^MW^<o± 
[0 2 9 2] sx±(Dm&mi 9 7bm2 2X'mt>fr%£o 

14**^. co#^Tt- *s it S 1Me&\z.ls\t s X , T*R* s BMt 
[0 2 9 3] 

3 w^##:^awM^st-*5v ^xtt , sutttt y 

[0 2 9 4] S^tC, «WI^5^5~l7^f(* 
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&»«fctfi-4E»a J 8flfc«j*srt'4. Wi- 
ll 5 *s .fctffc 6 ©*£*fMHl©«it#ftT»tt, 

v ? >©|6]±<£r0 9#'5. 

[01] *»W»c|S5^!»#i6lloaiii*fe^*sv^T, 
[B2] (A) , (B) , (C) *JJ:tf (D) 14, #3g 

[03] ^8fcffS¥*fl#M©i^#^fc*5^T 

m v ^5 MJE^Si^ B & ^-f0 T* *> 5 . 

[B4] (a) i4, *ftw\m5¥&&mw.<ommjj& 

XT-feS. (B) 14, (A) ^^-t-|IJS01Jt*fi:kbT^ 

y 7 a -^(DitTctt^f^^fi i gi&glgttftiE t ©Iff 
[H6] (A) 11, *»Wfc«5¥W#g«©Kjfi#ifc 
XT-S>3„ ( B ) 14, 5 

[17] *«w^!:«6 i ^ i *»««oK3ft*^fe«^-33v^■c 

fflV^JPEE • j&&g^B©»1f/£&*r0T'fc5. 
[08] #^l::fl55¥i*#gB©aU^^K:*S^T 

[09] *%^l^5¥^#:^B0M5g*i*(-*5V^T- 

[0io] (a) is, ¥mtemm<om&Jjfem\z&\,^T 

MWm^XX'hZ. (B) 14, ¥*#«K©«a£frifc0!l 
[011] *3BMH«5^*flcR«©»Jfi*S«^*sv^ 

xfflvs^^s'^ • nam • HMaa«iio«i«BfiJisrw-f 

0T'fc5. 

[01 2] i|i*fl^ii©teo»ai*jsfe«»j^i8v^T-ttrti: 

y 7 a - £ t ICOV *T y 7 n -££V ^ t SiX« 

[013] ca) 14, *&mzmz>¥mftmw.<om&Jj 



«#£*1-fc©T?*>6. (B) 14, 013 (A) fc*stf 
Zt-JfyYttiLWmm^^X, CujftfitftftaWrS 

[014] (A) 14, ^Hfc«5¥»#3S1I<&»a{# 

(c Jo ^ T , ^7^l:i5 Cu^Bf ©tfrj- A o 
tWt?*>S. (B) 14, 014 (A) Icjolt 

*>9-v? htummm^^x, cu&BtfittoiffiB 

[015] *»Wfc«S i l i »(*:««Ofliifi*ffi«Ki8V> 

0T*k3, 

[01 6] (A) . (B) , (C) , (D) HXXf 
(E) 14, *»MlC«5i|£«flcK11©*iSt*8fe«Ki3(t 

[01 7] (A) , (B) *S±Uf (C) 14, *3S93£fli 
3^fl*«©*|iS#ifcte*iV^T, 3MlKe>J&Bt • y 7 

0T*fe-5. 

20 [018] (A) , (B) , (C) 38 it)! (D) 14, * 

[019] (A) fciy (B) 14, :«88fc#*¥3H* 
gB©S!it;£j£W-*5V^, SH^fc^trKifcW©^* 

[02 0] (A) , (B) , (C) *oitf (D) (4, * 

&mmz*mwwm.(ommj5 : &m\^^x, mmm* 
^tt&mmmm:mnM*m&mz7jk-tmMmx-hz>. 

[02 1] (A) , (B) iaitf (C) 14, *&Qflf;:ff 

[02 2] (A) , (B) , (C) S3 J: (D) 14, * 

&mmz*m&%iwe>mmj;&w\'&i<^x, 
^ts&m(omm}&mi&Mm*m&mz7ik^mmmx'h 

5. 

[02 3] (A) , (B) , (C) , (D) , (E) *5 
±tf (F) 14, 

*s it 5 mM^m^mMmMmm iz^i-mm 

40 0T*fc5. 

[02 4] (A) , (B) , (C) , (D) , (E) J3 

axf (f) (4, *wmz&z*mfc%im<om : &-%mi\z 
*s it 5 wee** wte <DMj&mmmm *r**«j (c^i-^b 

0T'fe5. 

[02 5] (A) fcitf (B) {4, 
$l^jt*^*^-*3V^T, i»«Roy7B-l3:i5a»a*B 

[02 6] (A) »Zlf (B) 14, fl6*0^*flE«*«5 

MJt*&l-*5^T, Hi©!) 7o-^i5a»^I2 

50 *jgritote©»«i*:«6*;«jtc*+iffEa-e*>5. 
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[02 7] (A), (B) fcitf (C) 14. ft&CD^m [flF^WKBB] 



sio 2 as 8 mm.m 9 



ran 
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imi 0] 
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[017] 10181 
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